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FOREWORD 


Throughout  Its  history  the  mortar  has  been  a  critical  support  weapon  for 
the  infantry.  Its  use  has  enabled  heavier  fire  to  be  placed  upon  enemy 
targets  than  that  afforded  by  traditional  small  arms  alone.  However,  mortar 
draining  in  the  U.S.  Army  presently  suffers  from  resource  restrictions,  making 
it  essential  to  identify  the  most  efficient  and  effective  training  procedures 
possible.  In  support  of  the  U.S.  Army  Infantry  School,  the  U.S.  Army  Research 
Institute  conducted  a  training  effectiveness  analysis  of  institutional  and 
unit  mortar  training.  One  major  problem  identified  in  this  analysis  was  the 
need  for  an  exportable  Fire  Direction  Center  (FDC)  training  course  for  units. 
Thus,  the  present  research  product  was  developed  co  provide  a  unit  FDC  training 
program  for  the  81mm  mortar. 


EDCA/  M.  .JOHNSON 
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UNIT  FIRE  DIRECTION  CENTER  TRAINING  PROGRAM 
FOR  THE  81  MM  MORTAR 


INTRODUCTION 

Throughout  its  history  the  mortar  has  been  a  critical  support  weapon  for 
the  infantry*  Its  use  has  enabled  heavier  fire  to  be  placed  upon  enemy 
targets  than  that  afforded  solely  by  traditional  small  arms.  However,  mortar 
training  in  the  U.S.  Army  presently  suffers  from  resource  restrictions, 
making  it  essential  to  identify  the  most  efficient  and  effective  training 
procedures  possible*  Accordingly,  the  U.S.  Array  Infantry  School  (USAIS)  has 
initiated  research  to  improve  the  training  effectiveness  of  mortar  courses, 
procedures,  and  training  materials.  In  support  of  the  USAIS,  the  Fort  Benning 
Field  Unit  of  the  U.S.  Army  Research  Institute  (ARl)  conducted  a  mortar 
training  effectiveness  analysis  to  identify  both  short  and  long  range  possible 
improvements. * 

A  major  finding  of  this  training  effectiveness  analysis  was  that  unit 
training  in  Fire  Direction  Center  (FDC)  procedures  needs  to  be  improved. 

The  FDC  component  of  the  indirect  fire  team  is  concerned  with  the  task  of 
converting  calls  for  fire  into  proper  fire  commands,  that  when  applied  to  the 
guns,  will  help  insure  the  timely  delivery  of  accurate  mortar  fire.  It 
appeared  from  this  analysis  that  the  greatest  variability  in  a  unit's  ability 
to  deliver  mortar  fires  is  largely  related  to  the  performance  of  its  FDC 
personnel.  Further,  Institutional  training  for  FDC  computing  tasks,  most  of 
which  are  Skill  Level  2  tasks,  is  generally  unavailable  to  most  FDC  computers 

*Fusha,  J.  E*,  Renn,  A.  N.,  &  Thompson,  T.  J*  (1984).  Training  effectiveness 
analysis;  Status  of  institutional  and  unit  mortar  training  (ARI  Research 
Report  1367).  Alexandria,  VA;  U.S.  Army  Research  Institute  for  the  Rehavioral 
and  Social  Sciences. 
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(grades  E-4  or  E-5).  The  first  opportunity  for  institutional  mortar  training 
is  the  Basic  Non-Commissiored  Officer  Course  (BNCOC),  designed  to  develop  a 
section  leader  competent  in  critical  Skill  Level  3  tasks.  Due  to  an  apparent 
lack  or  ineffectiveness  of  unit  FDC  training,  BNCOC  instructors  have  been 
required  to  place  greater  emphasis  on  the  prerequisite  Skill  Level  2  tasks. 

As  a  result  of  this  training  effectiveness  analysis,  it  was  recommended  that 
an  exportable  training  course  be  designed  and  implemented  to  insure  that  the 
necessary  Skill  Level  2  FDC  expertise  could  be  developed  at  the  unit  level. 


DEVELOPMENT  OF  A  UNIT  81MM  MORTAR  FDC  TRAINING  PROGRAM 


All  USAIS  institutional  training  programs  that  incl  ^  instruction  in 
Skill  Level  2  mortar  tasks  were  reviewed  as  a  basis  for  the  development  of  a 
unit  FDC  training  program  for  the  81mm  mortar*  Programs  included  in  this 
review  were  BNCOC,  the  Advanced  Non-Commissioned  Officer  Course  (ANCOC),  and 
the  Infantry  Mortar  Platoon  Course  (IMPC).  Due  to  its  comprehensiveness  and 
high  level  of  instructional  quality,  the  FDC  portion  of  IMPC  and  ANCOC  was 
selected  as  the  model  for  the  design  of  the  unit  program.  The  FDC  portion  of 
IMPC  and  ANCOC  is  taught  by  the  FDC  Branch  of  the  Mortar  Division  of  the 
Weapons,  Gunnery,  and  Maintenance  Department  (WGMD)  of  USAIS*  Their  FDC 
training  program  for  the  81mm  mortar  contains  two  segments.  Basic  tasks  are 
taught  in  FDC  Procedures  I,  while  advanced  tasks  are  taught  in  FDC  Procedures 
II* 

During  FDC  Procedures  I,  Instruction  is  presented  on  the  use  of  the  M16 
plotting  board  as  either  an  observed,  modified  observed,  or  surveyed  firing 
chart,  based  upon  the  type  of  target  information  in  the  call  for  fire. 

Students  also  learn  to  record  ballistic  meteorological  (MET)  messages, 
determine  and  apply  MET  and  registration  corrections,  and  develop  appropriate 
range  safety  data.  Instruction  is  presented  situationally ,  in  that  students 
are  required  to  manipulate  the  plotting  board  and  to  use  associated  equipment* 
Training  periods  are  reinforced  with  team  drills  in  which  students  perform 
techniques  and  procedures  taught  previously.  During  team  drill  exercises, 
students  are  allowed  to  work  together  and  instructors  arc  available  to  provide 
needed  assistance.  Following  FDC  Pocedures  l,  a  performance  examination  Is 
administered. 
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During  FDC  Procedures  II ,  Instruction  is  presented  on  the  computation  rf 
firing  data  for  area  targets,  illumination  missions,  split  section  operations, 
final  protective  fires,  and  smoke  missions.  The  instructional  format  parallels 
that  in  FDC  Procedures  I,  with  students  conducting  step-by-step  plotting  board 
manipulation  under  the  direction  of  instructor  personnel.  Reinforcement 
training  is  accomplished  through  the  use  of  team  drills.  Following  a  live-fire 
exercise,  a  performance  examination  is  administered. 

The  unit  FDC  training  program  for  the  81mm  mortar  was  developed  jointly 
with  the  Mortar  Division  of  WGMD.  Their  institutional  FDC  training  program 
for  the  81mm  mortar  was  reorganized  to  provide  a  greater  degree  of  standardi¬ 
zation  from  class  to  class  and  from  instructor  to  Instructor.  In  conjunction 
with  this  instructional  reorganization,  the  exportable  unit  training  package 
was  developed.  Although  highly  similar  to  the  Institutional  program  in  terms 
of  course  content,  the  unit  program  was  designed  for  an  FDC  section  chief  to 
use  in  training  his  FDC  computers  In  all  aspects  of  FDC  operations.  Detailed 
lesson  outlines  were  written  for  the  unit  program  that  include  discussion 
questions,  specific  examples  of  computing  problems,  and  supporting  visual 
training  aids.  Covering  all  basic  FDC  tasks,  the  lesson  outline  of  Fire 
Direction  Center  Procedures  1  is  contained  in  Appendix  A.  The  lesson  outline 
of  Fire  Direction  Center  Procedures  II,  covering  advanced  FDC  tasks,  is 
contained  in  Appendix  B.  Paper  coplea  of  the  supporting  vu-graphs  for  both 
leaaons  are  contained  in  Appendix  C. 

In  order  to  evaluate  the  performance  of  unit  FDC  computers,  examinations 
have  been  included  in  the  package  that  can  be  administered  following  FDC 
Procedures  l  (see  Appendix  D)  and  FDC  Procedures  II  (see  Appendix  K).  In 
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addition,  a  "Notes  to  Trainers"  section  was  written  to  introduce  unit  in¬ 
structors  to  the  program  and  to  guide  them  in  its  implementation  (see  Appendix 
F) .  This  section  discusses  the  purpose,  scope,  and  conduct  of  training. 

While  the  entire  program  includes  44  hours  of  instruction,  training  can  be 
conducted  on  a  task-by-task  basis  as  a  unit's  training  schedule  permits. 
Training  materials  required  for  instruction  are  also  listed,  as  are  a  wide 
variety  of  existing  materials  that  can  be  used  for  reinforcement  training. 


PROGRAM  UTILIZATION 


The  unit  FDC  training  program  for  the  81mm  mortar  incorporates  approved 
institutional  training  objectives  and  standards  of  the  USAIS  (as  proponent). 
While  the  institutional  version  of  the  FDC  program  was  implemented  within  IMPC 
and  ANCOC  in  January  of  1984,  the  unit  version  has  been  submitted  to  the  USAIS 
for  approval.  If  adopted,  with  subsequent  distribution  to  Infantry  unit!: 
Army-wide,  it  is  expected  that  two  primary  benefits  will  accrue  as  a  result  of 
program  utilization.  First,  it  should  drastically  reduce  the  amount  of  time 
needed  by  unit  trainees  for  lesson  planning  and  preparation.  And  secondly,  it 
should  Increase  the  level  of  standardization  in  FDC  training  across  units. 
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APPENDIX  A 


FIRE  DIRECTION  CENTER  PROCEDURES  Is  LESSON  OUTLINE 


I.  INSTRUCTIONAL  INTENT:  Most  soldiers  have  completed  mechanical  (gunnery) 
training  and  forward  observer  (FO)  instruction.  This  is  the  first  of  two 
blocks  of  instruction  in  Fire  Direction  Center  (FDC)  procedures  for  the  81mm 
mortar.  Soldiers  will  receive  instruction  and  practical  exercises  in  basic 
81mm  mortar  fire  direction  control.  It  will  be  followed  by  instruction  in 
advanced  81mm  mortar  FDC  procedures.  The  training  objectives  of  each  block  of 
instruction  will  be  tested  prior  to  additional  instruction. 

II.  TRAINING  OBJECTIVES:  As  a  result  of  this  instruction,  the  student 
must  accomplish  the  following  training  objectives: 

A.  TASK:  Inventory  FDC  equipment  used  as  the  primary  means  to  control 
the  fires  of  the  81mm  mortar. 

CONDITION:  Given  a  computer's  record,  firing  data  sheet,  and 
FDC  equipment  which  may  or  may  not  be  complete. 

STANDARD:  Identify  all  components  of  the  81mm  mortar  FDC  equipment, 
and  specify  missing  items,  if  any.  (IAW  Chp  15,  FM  23-91) 

B.  TASK:  Compute  data  on  observed  firing  chart. 

CONDITION:  Given  an  M16  plotting  board,  a  call-for-f ire,  a  com¬ 
puter's  record,  a  tabular  firing  table,  subsequent  FO  corrections,  map  of  area, 
protractor,  and  data  sheet. 

STANDARD:  Prepare  the  M16  plotting  board  as  an  observed  firing 
chart,  record,  and  analyze  the  call-for-f ire;  fill  out  the  FDC  order;  complete 
the  heading  information  on  the  computer's  record;  record  the  initial  fire 
commands;  process  subsequent  corrections;  determine  deflection  to  nearest 
one  mil  and  range  to  nearest  25  m;  select  the  correct  charge  and  elevation; 
and  conduct  fire  missions  using  grid,  shift,  and  polar  methods  of  target 
location.  (IAW  Chp  15,  FM  23-91) 

C.  TASK:  Compute  firing  data  using  the  M16  plotting  board  as  a  modified 
observed  firing  chart. 

CONDITION:  Given  either  the  mortar  location  or  target  location 
within  10  m;  an  M16  plotting  board;  a  map  with  situation  overlay;  a  computer's 
record,  data  sheet,  and  tabular  fire  table. 

STANDARD:  Plot  the  known  location  to  the  nearest  10  m  and  transfer 
firing  data  from  the  observed  firing  chart;  determine  deflection  to  the 
nearest  10  mils  and  range  to  the  nearest  25  m;  select  the  correct  charge  and 
elevation;  update  data  sheet  and  conduct  fire  missions  using  grid,  shift,  and 
polar  methods  of  target  location.  (IAW  Chp  15,  FM  23-91) 

D.  TASK:  Perform  the  duties  of  safety  officer  in  conjunction  wich 
the  FDC. 
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CONDITION:  Given  the  right  and  left  limit  azimuth;  maximum  and 
minimum  ranges;  charges  and  ammunition  which  may  be  fired;  an  8-digit  grid 
coordinate  for  a  mortar  position;  a  range  safety  diagram;  a  mounting  azimuth; 
and  a  referred  deflection* 

STANDARD:  The  right  and  left  limit  deflections  will  be  determined 
within  0  mil,  the  charge  and  elevation  combinations  for  maximum  ranges  must 
be  recorded  without  error  and  the  margin  data  must  be  recorded  on  the  range 
safety  diagram  IAW  FM  23-91* 

E.  TASK:  Prepare  a  surveyed  firing  chart. 

CONDITION :  Given  an  M16  plotting  board,  a  surveyed  mortar  location, 
and  a  surveyed  target  location* 

STANDARD:  Place  a  coordinate  system  on  the  M16  board,  plot  the 
mortar  and  target  locations  to  the  nearest  10  m,  compute  the  mortar  target 
azimuth  to  the  nearest  1  mil*  (IAW  Chp  15,  FM  23-21) 

F.  TASK:  Compute  a  registration  mission. 

CONDITION :  Given  a  computer's  record,  firing  tables,  M16  plotting 
board,  and  the  decision  to  register  and  parallel  the  sheaf* 

STANDARD:  Compute  initial  and  subsequent  firing  data  and  determine 
firing  data  corrections  (if  any)  for  paralleling  the  sheaf  IAW  Chp  15,  FM 
23-91* 


G.  TASK:  Determine  data  from  a  re-registration  and  apply  corrections. 

CONDITIONS:  Given  a  registration  point  and  a  directive  to  re¬ 
register  and  to  determine  the  corrections  to  apply,  FDC  equipment,  and  firing 
data  sheet* 

STANDARD:  Determine  firing  data  for  re-registration  and  apply 
corrections*  Determine  deflection  to  nearest  one  mil,  range  to  the  nearest 
25  m,  IAW  Chp  13,  FM  23-91. 

H*  TASK:  Perform  the  Integrated  function  of  a  FDC  computer  in  deter¬ 
mining  and  applying  meteorological  corrections* 

CONDITION:  Given  two  messages,  DA  Forms  2601-1  and  3675,  regis¬ 
tration  point,  M16  plotting  board,  location  of  the  mortars  and  target,  and  FT 
81-AI-3. 


STANDARD:  Compute  the  deflection  corrections  within  one  mil  and  the 
range  corrections  within  one  meter*  Apply  the  corrections  without  error* 

(IAW  Chp  15,  FM  23-91) 

III*  ADVANCE  ASSIGNMENT:  Review  FM  23-91,  Chapters  13,  14,  and  15. 
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IV.  INTRODUCTION: 


A*  Gain  Attention:  Throughout  history,  commanders  have  used  artillery 
for  their  indirect  fire  support.  However,  recent  studies  indicate  that  on 
future  battlefields,  artillery  will  be  engaged  as  much  as  80  percent  of  the 
time  with  counter-battery  and  other  priority  missions.  This  means  you,  the 
mortarmen  of  the  future,  must  be  prepared  to  fill  this  void. 

B.  Orient  Students: 

1.  Lesson  Tie-in:  All  of  your  previous  training  has  to  do  with 
mechanical  training  or  forward  observer  duties.  Today,  your  training  in  FDC 
Procedures  will  begin. 

2.  Motivation:  As  mortarmen,  the  procedures  taught  during  this 
instruction  are  imperative  If  you  are  to  insure  fast,  accurate  mortar  fire. 

3.  Scope:  During  this  instruction,  you  will  receive  instruction 
on  these  subjects. 

NOTE:  SHOW  VU-GRAPH  #1  (FDC  Basic  Training  Tasks) 

1.  Explain  the  subjects  that  will  be  taught  in  basic  81mm  mortar  FDC 
procedures. 

NOTE:  VU-GRAPH  #1  OFF 

2.  Explain  local  classroom  procedures  and  give  recommendations  on  how  to  use 
teamwork,  study  halls,  and  reviews  to  help  in  preparing  for  exams. 

QUESTION:  ASK  FOR  AND  ANSWER  ANY  QUESTIONS. 

V.  BODY: 

A.  TASK:  Inventory  FDC  equipment  used  as  the  primary  means  to  control 
the  fires  of  the  81mm  mortar. 

CONDITION :  Given  a  computer's  record,  firing  data  sheet,  and 
FDC  equipment  which  may  or  may  not  be  complete. 

STANDARD :  Identify  all  components  of  the  81mm  mortar  FDC  equipment, 
and  specify  missing  items,  if  any.  (IAW  Chp  15,  FM  23-91) 

TRANSITION:  During  the  next  two  hours  you  will  be  shown  the  breakdown 
of  the  fire  direction  team,  their  duties,  and  their  equipment. 

1.  There  are  four  types  of  mortars:  4.2  inch,  81mm,  60mm  and  Light  Weight 
Company  Mortars  (LWCMs).  We  will  only  be  concerned  with  the  81mm  mortar. 

NOTE:  SHOW  VU-CRAPH  #2  (The  Indirect  Fire  Team) 

2.  The  indirect  fire  team  consists  of  three  elements;  they  are  Fire  Support 
Team  (FIST),  FDC  and  Guns. 
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QUESTION:  WHO  IS  THE  BRAIN  OF  THIS  FIRE  TEAM?  (FDC) 


TRANSITION:  We  know  that  the  FDC  is  the  brain,  so  let's  take  a  closer  look 
at  the  Fire  Direction  Center. 

NOTE:  VU-GRAPH  #2  OFF;  SHOW  VU -GRAPH  #3  (Infantry  Company:  81mm  Mortar 
Section  Fire  Direction  Center) 

3.  The  81mm  mortar  section's  FDC  consists  of  four  personnel:  mortar  section 
leader  (normally  the  Grade  E-6),  2  computers  (Grade  E-5),  and  1  radio  telephone 
operator  (E-3). 

NOTE:  VU-GRAPH  #3  OFF 

TRANSITION:  Now  that  we  know  the  personnel  in  the  FDC,  lets  discuss  some  of 
their  duties. 

QUESTION:  WHAT  ARE  SOME  OF  THE  DUTIES  OF  THE  CHIEF  COMPUTER? 

NOTE:  SEE  SLIDE  -  DUTIES  OF  CHIEF  COMPUTER 

NOTE:  SHOW  VU-GRAPH  #4  (Fire  Direction  Chief/Chief  Computer) 

NOTE:  DISCUSS  BRIEFLY  EACH  DUTY  OF  THE  CHIEF  COMPUTER 
NOTE:  VU-GRAPH  #4  OFF 

NOTE:  SHOW  VU-GRAPH  #5  (Fire  Direction  Computer) 

4.  Here  we  have  the  duties  of  the  Fire  Direction  Computer: 

a.  Operates  the  M-16  plotting  board. 

b.  Determines  and  announces  deflection,  charge,  and  elevation. 

c.  Determines  angle  T. 

d«  Replots  targets  for  future  reference. 

e.  Posts  Information  on  the  M-16  plotting  board. 

f.  Maintains  data  sheets. 

NOTE:  VU-GRAPH  #5  OFF 

TRANSITION:  We  have  discussed  some  of  the  duties  of  the  Fire  Direction  Chief 
and  the  two  computers,  now  let's  discuss  the  other  member  of  the  Fire  Direction 
Team,  the  Radio  Telephone  Operator  (RTO). 

QUESTION:  WHAT  ARE  SOME  OF  THE  DUTIES  OF  THE  RTO? 


NOTE:  SEE  SLIDE  -  DUTIES  OF  THE  RTO 


NOTE:  SHOW  VU-GRAPH  #6  (Fire  Direction  RTO) ;  DISCUSS  EACH  DUTY  BRIEFLY 
NOTE:  VU-GRAPH  H  OFF 


QUESTION:  ARE  THERE  ANY  QUESTIONS  PERTAINING  TO  ANY  INFORMATION  THAT  WE  HAVE 
COVERED? 

TRANSITION:  So  far  we  have  discussed  the  indirect  fire  team,  the  personnel, 
and  duties  of  the  FDC.  Now  let  us  discuss  the  equipment  that  the  FDC  personnel 
use  to  accomplish  their  mission. 

NOTE:  SHOW  VU-GRAPH  #7  (Top  Half  of  Computer's  Record) 

5*  The  computer's  record  (DA  Form  2399)  is  a  worksheet  used  to  record 
corrections,  data,  and  commands  during  a  fire  mission*  The  computer  uses  a 
computer's  record  for  each  mission  received  and  fired  by  the  FDC*  Let's 
discuss  the  parts  of  the  computer's  records* 

A*  CALL-FOR-FIRE  begins  every  normal  fire  mission.  It  alerts  the  FDC 
to  prepare  to  compute  firing  data,  and  supplies  the  target  location,  Observer 
Target  (OT)  direction,  and  description  of  the  target* 

B*  FDC  ORDER:  As  soon  as  the  call-for-f ire  is  received,  the  Chief 
Computer  has  the  target  plotted  to  see  that  it's  within  his  area  of  respons¬ 
ibility.  If  he  decides  to  accept  the  mission,  he  decides  how  the  target  will 
be  engaged*  Once  he  has  made  his  decision,  he  Issues  the  FDC  order  to  Computers 
to  let  them  know  how  the  mission  will  be  conducted. 

1*  Mortar  to  Fire  for  Effect  (FFE):  Specifies  which  mortar  will 
participate  in  the  FFE* 

2*  Mortar  to  Adjust:  Tells  which  mortar(s)  will  fire  during  the 
adjustment* 

3.  Method  of  Adjustment:  Gives  the  number  of  rounds  to  be  fired 
from  each  adjusting  mortar  in  each  step  of  the  adjustment,  normally  one  round* 

A.  Basis  for  Corrections:  Is  only  used  on  the  survey  chart,  after 
registration  has  been  completed. 

3*  Sheaf  Corrections:  Specifies  any  unusual  sheaf  to  be  fired, 
such  as,  converge-open . 

6*  Shell  and  Fuse:  Is  the  type  of  fuze  and  shell  that  will  be 
fired  in  the  mission* 

7.  Method  of  FFE:  Tells  the  number  of  rounds  to  be  fired  from 
each  mortar  in  the  FFE. 

8.  Ranae/Lateral  Spread:  Is  used  only  with  illumination  ammunition* 
Mainly  fired  with  the  A .2  inch  mortar* 
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Zone:  Is  fired  with  4.2  inch  mortar 


10.  Time  of  Opening  Fire:  Tells  what  control  the  FDC  is  exercising 
over  the  section,  e.g.,  at  my  command  (AMC)  or  when  ready  (W/R) . 

C.  HEADING  DATA:  At  the  end  of  the  FDC  order,  the  Chief  Computer  may 

announce  a  target  number  if  he  believes  the  target  may  be  of  value  as  a  future 

reference;  target  number  is  recorded  in  the  upper  right  corner  of  the  computer's 

record. 


1.  Vertical  Interval  (VI):  The  difference  in  altitude  between  the 
mortar  section  and  the  target.  The  sign  is  plus  IF  the  target  is  above  the 
mortars. 


2.  Charge/Range  Corrections:  The  correction  which  must  be  applied 
to  the  chart  range  to  compensate  for  VI. 

3.  Deflection  Corrections:  Only  used  on  the  survey  chart  for 
the  81mm  mortar,  after  registration  has  been  completed. 

4.  Chart  Deflection:  The  deflection  that  you  read  from  the  M16 
plotting  board. 

5.  Chart  Range:  The  range  from  the  mortar  to  the  plotted  location 
of  the  target. 

6.  Angle  T:  The  angle  formed  by  the  OT  line  and  Gun  Target  (GT) 
line.  It  is  significant  when  it  is  500  mils  or  greater,  for  then  the  observer 
halves  his  deviation  corrections. 

7.  Charge:  The  charge  is  read  from  the  firing  tables,  by  entering 
the  table  at  the  range  you  determine  from  the  mortar  to  the  target. 

D.  ELEMENTS  OF  THE  INITIAL  FIRE  COMMAND: 

1*  Mortar  to  Follow:  The  mortar(s)  which  will  follow  the  adjusting 
mortar(s)  data,  though  not  actually  firing. 

2.  Shell  and  Fuze:  The  shell  and  fuze  to  be  fired  on  the  first 
adjusting  round,  or  if  no  adjustment  is  to  be  conducted,  on  the  FFE. 

3.  Mortar  to  Fire:  The  mortar(s)  designated  to  fire. 

4.  Method  of  Fire:  The  adjusting  mortar(s)  is  told  how  many 
rounds  to  fire,  how  to  fire,  and  any  special  control  desired.  The  second 
line  warns  what  type  and  how  many  rounds  will  be  fired  for  effect  if  an 
adjustment  is  conducted. 

5.  Deflection:  The  deflection  which  should  be  placed  on  the 
mortar  sight. 

6.  Charge:  The  charge(s)  which  should  be  cut  at  the  mortar 
section.  (Number  of  charges  on  the  round  to  be  fired) 
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8.  DATA  SECTION:  The  most  current  data  for  registration  point  and  target  is 
recorded  here;  if  the  FO  should  call  for  a  repeat  of  fires  placed  on  one  of 
these  targets,  the  data  can  be  sent  directly  to  the  section*  This  section 
consists  of: 

A*  Target  Data 

B.  Chart  Data 

C.  Firing  Correction 

D*  Firing  Data 

E.  Intelligence 
NOTE:  VU -GRAPH  #9  OFF 

QUESTION:  WHAT  ARE  YOUR  QUESTIONS  PERTAINING  TO  THE  DATA  SHEET? 

TRANSITION:  So  far,  we  have  covered  the  computer's  record  and  data  sheet,  as 
part  of  the  equipment  used  by  the  FDC*  The  most  important  piece  of  equipment 
that  the  FDC  uses  is  the  M16  plotting  board* 

NOTE:  SHOW  VU-GRAPH  #10  (M16  Plotting  Board) 

9*  The  plotting  board  consists  of  a  rotating  disk  of  transparent  plastic  and 
a  removable  range  arm,  both  attached  to  a  flat  grid  base.  Let  us  talk  about 
these  parts: 

A*  BASE:  The  base  is  a  white  plastic  sheet  connected  to  a  magnesium 
alloy  backing*  On  the  base  is  printed  a  grid  in  red  or  green  at  a  scale  of 
1:12,500. 


1*  The  vertical  center  line  is  graduated  and  numbered  upward 
and  downward  from  the  center  (pivot  point)  from  0  to  3100  m*  Each  small 
grid  square  represents  50  m*  To  the  left  of  the  vertical  center  is  an 
alternate  range  scale  0  to  6000  m* 

2.  The  index  mark  is  the  point  at  which  deflections  or 
azimuths  may  be  read  to  the  nearest  10  mils* 

3*  The  vernier  scale  is  used  to  get  greater  accuracy  when 
reading  the  mils  scale  on  the  azimuth  disk,  it  permits  the  operator  to 
read  azimuth  and  deflection  to  the  nearest  one  mil* 

B*  AZIMUTH  DISK:  The  azimuth  disk  has  a  mil  scale  on  the  outer  edge* 
The  scale  Is  divided  into  10-mll  Increments  from  0  to  6400  and  is  numbered 
every  100  mils;  the  scale  Increases  from  left  to  right* 

C*  RANGE  ARM:  The  range  arm  is  used  when  the  mortar  is  located  at  the 
pivot  point* 

NOTE:  VU-GRAPH  #10  OFF 
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7-  Time:  The  time  setting  to  be  placed  on  the  round.  (Illumi¬ 
nation  rounds  only) 

8.  Elevation:  This  element  serves  two  purposes:  it  gives  the 
exact  elevation  setting  to  be  placed  on  the  mortar  sight,  and  in  the  absence 
of  controls  Imposed  on  the  method  of  fire,  it  serves  as  the  command  to  fire. 

E.  ROUNDS  EXPENDED:  The  number  and  type  of  rounds  fired  is  recorded  in 
this  column. 

NOTE:  VU-GRAPH  #7  OFF 

QUESTION:  WHAT  ARE  YOUR  QUESTIONS  PERTAINING  TO  THE  TOP  HALF  OF  THE  COMPUTER'S 
RECORD? 

NOTE:  SHOW  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 

6.  Here  on  the  bottom  portion  of  the  computer's  record  you  have  the  spaces 
for  the  following: 

A.  OBSERVER  CORRECTIONS:  Information  received  from  the  FO  is  recorded 
in  this  section* 

B.  CHART  DATA:  These  are  the  deflection  and  charge  read  from  the 
plotting  equipment. 

C.  SUBSEQUENT  COMMANDS:  The  items  which  comprise  the  subsequent 
command  are  the  same  as  those  which  make  up  the  initial  fire  command.  Commands 
are  transmitted  to  the  section  exactly  as  they  appear  on  the  computer's 
record. 

NOTE:  VU-GRAPH  #8  OFF 

QUESTION:  WHAT  ARE  YOUR  QUESTIONS  PERTAINING  TO  THE  BOTTOM  HALF  OF  THE 
COMPUTER'S  RECORD? 

TRANSITION:  We  have  covered  the  DA  Form  2399  computer's  record;  now  we  will 
discuss  another  form  that  the  FDC  uses,  the  data  sheet  (DA  Form  2188-R)* 

NOTE:  SHOW  VU-CRAPH  #9  (Data  Sheet) 

7.  The  data  sheet  is  used  to  record  and  maintain  up-to-date  information  and 
firing  data  for  targets*  Some  of  the  information  Chat  can  be  recorded  onto 
the  data  sheet  are: 

A*  Organisation 

B.  Mortar  Grid 

C.  Date 

D.  Mounting  Data 

E*  Observation  Post  (OP)  Grid 
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TRANSITION:  Now  that  we  have  discussed  the  parts  of  the  M16  Plotting  Board, 
how  do  we  use  it?  First  of  all,  we  must  know  how  to  read  for  azimuths  and 
deflection. 

10.  Let's  talk  about  how  to  read  an  azimuth.  Remember  when  reading  an 
azimuth,  you  read  from  left  to  right  because  the  numbers  increase  from  left  to 
right.  You  always  read  toward  the  index  mark. 

NOTE:  SHOW  VU-GRAPH  #11  (Vernier  Scale)  AND  VU-GRAPH  #12  (Magnified  Portion 
of  Rotating  Disk)  TOGETHER.  USE  GREASE  PENCIL  TO  LABEL  AZIMUTH  SCALE  ON 
VU-GRAPH  #12  FOR  EACH  EXAMPLE. 

QUESTION:  WHAT  IS  THE  CORRECT  AZIMUTH?  (5135) 

STEP  1.  The  first  two  numbers  you  read  from  the  left  of  the  index  mark. 

STEP  2.  The  third  number  you  read  by  counting  the  number  of  10-mll  graduations 
towards  the  index  mark. 

STEP  3.  The  fourth  number  you  read  from  the  vernier  scale  by  finding  one  of 
the  10-mll  graduation  marks  that  align  with  one  of  the  one-mil  graduation 
marks  on  the  right  side  of  the  vernier  scale. 

QUESTION:  WHAT  IS  THE  CORRECT  AZIMUTH  FOR  THE  READING?  (5050) 

NOTE:  USE  MORE  EXAMPLES  IF  NEEDED 

QUESTION:  ARE  THERE  ANY  QUESTIONS  PERTAINING  TO  HOW  TO  READ  AN  AZIMUTH? 

NOTE:  VU-GRAPHS  #11  AND  #12  OFF 

B.  TASK:  Compute  data  on  observed  firing  chart. 

CONDITION :  Given  an  M16  plotting  board,  a  call-for-f ire,  a  com¬ 
puter's  record,  a  tabular  firing  table,  subsequent  FO  corrections,  map  of  area, 
protractor,  and  data  sheet. 

STANDARD:  Prepare  the  M16  plotting  board  as  an  observed  firing 
chart,  record,  and  analyse  the  call-for-f ire;  fill  out  the  FDC  orders  complete 
the  heading  Information  on  the  computer's  record;  record  the  Initial  fire 
commands;  process  subsequent  corrections;  determine  deflection  to  nearest 
one  mil  and  range  to  nearest  25  m;  select  the  correct  charge  and  elevation; 
and  conduct  fire  missions  using  grid,  shift,  and  polar  methods  of  target 
location.  (I AW  Chp  15,  FM  23-91) 

TRANSITION:  Now  that  you  know  how  to  read  the  M16  plotting  board,  let's 
discuss  the  type  of  firing  charts. 

NOTE:  SHOW  VU-GRAPH  #13  (Types  of  Firing  Charts) 
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1*  The  three  types  of  firing  charts  are: 

A.  The  observed,  which  requires  direction  and  distance. 

B.  Modified  observed,  which  requires  a  grid  coordinate  to  the  mortar 
position. 


C.  Surveyed,  which  requires  the  grid  coordinates  to  both  the  mortar  and  the 
registration  point  be  known  to  surveyed  accuracy. 

NOTE:  VU -GRAPH  #13  OFF 

Today  we  will  work  with  the  observed  firing  chart. 

NOTE:  REPEAT  VU-GRAPH  #5  (Fire  Direction  Computer) 

2.  As  you  now  know,  the  computer  is  the  brains  of  the  outfit  because  he 
changes  the  FO  information  into  firing  data  for  the  guns. 

NOTE:  VU-GRAPH  #5  OFF 

3.  Picture  yourself  in  a  tactical  situation  and  your  platoon  has  stopped  and 
set  up. 

NOTE:  REPEAT  VU-GRAPH  #9  (Data  Sheet) 

4.  The  platoon  leader  informs  you  that  you  are  now  located  at  grid  994617? 

NOTE:  VU-GRAPH  #9  OFF 

5.  You  now  receive  a  call-for-f ire  from  the  FO. 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record).  WRITE  IN  THE 
INFORMATION  BELOW  WITH  A  GREASE  PENCIL: 

W27 

FFE 

GRID  976637 

RADARS ITE 

SEC 

HEQ 

4  RDS 

W/R 

NOTE:  VU-GRAPH  #7  OFF 

6.  What  do  you  as  a  computer  do?  Fill  out  the  FDC  order. 

NOTE:  SHOW  VU-GRAPH  #14  (Map  Grid  System) 

7*  The  first  step  is  to  get  out  the  map  and  plot  the  location  of  both  mortar 
position  and  target.  Then  draw  a  line  connecting  the  two  together;  then  use 
your  protractor  and  map  scale  to  find  the  aalmuth  and  the  distance  to  the  target. 

NOTE:  VU-GRAPH  #14  OFF 
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NOTE;  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board) 


8.  Once  you  have  the  direction  of  fire  (DOF)  and  distance  to  target  from  the 

map,  you  then  set  up  your  plotting  board*  First,  you  take  the  direction  and 
round  it  off  to  the  nearest  50  mils  (e*g*,  5660  **  5650)*  Next,  you  superimpose 
the  deflection  scale  under  the  mounting  azimuth  (e.g.,  5650  *  2800);  remember 

to  use  the  LARS  rule  (left  add  -  right  subtract)*  Now  you  index  the  exact 

target  direction  and  then  move  from  the  pivot  point  up  the  index  line  to  the 

target  range  that  you  measured  from  the  map  (2700  m) •  At  this  point  you  would 

plot  the  target  on  the  plotting  board.  Now  that  you  have  plotted  the  target, 
you  must  get  all  the  necessary  data  from  the  board.  Make  sure  you  have  the 
target  lined  up  on  the  vertical  center  line  and  move  to  the  top  of  the  board 
and  get  your  initial  azimuth,  deflection,  and  chart  range. 

NOTE:  VU-GRAPH  #10  OFF 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record) 

9.  Once  you  have  this  information,  you  must  record  it  on  the  computer's 
record,  initial  azimuth  (5660)  goes  in  time  block,  chart  deflection  (2790)  in 
chart  deflection  block,  and  chart  range  (2700)  in  chart  range  block*  Next  you 
need  to  find  the  charge* 

NOTE:  VU-GRAPH  #7  OFF 

NOTE:  SHOW  VU-GRAPH  #15  (Charge  vs.  Range) 

10*  In  order  to  find  the  charge,  we  must  use  the  firing  tables  and  we  roust 
also  use  the  minimum  charge  that  will  reach  our  target.  To  make  this  easy, 
turn  to  page  XXXIX  in  the  firing  tables*  Once  you  have  determined  the 
charge  (chg  5),  you  then  go  to  that  part  of  the  firing  tables. 

NOTE:  VU-GRAPH  #15  OFF 

NOTE:  SHOW  VU-GRAPH  #16  (Firing  Table:  Charge  5) 

When  you  get  to  the  right  charge,  you  then  find  the  range  that  you  are  firing 
(rng  2700)  and  go  to  column  2  to  get  your  elevation  (elv  0988). 

NOTE:  VU-GRAPH  #16  OFF 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record) 

Now  you  have  your  data  to  fill  out  and  send  your  initial  fire  command*  Mortar 
to  follow  (Sec),  Shell  and  Fuze  (HEQ) ,  Method  of  Fire  (6  rounds).  Deflection 
(2790),  Charge  (5),  Elevation  (0988)* 

NOTE:  VU-GRAPH  #7  OFF 

Once  the  FO  observes  the  round,  he  will  then  send  you  back  more  information* 


NOTE:  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 

The  Information  that  he  sends  you  will  go  on  the  bottom  of  the  computer's 
record  In  the  spaces  provided*  (E3M  tgt  destroyed*  Hark  tgt  as  CD0020*) 

NOTE:  VU-GRAPH  #8  OFF 

Once  the  mission  has  ended,  there  are  certain  things  left  for  the  computer 
to  do* 

NOTE:  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board) 

First,  you  must  mark  the  target  on  your  board;  you  do  this  with  a  hollow  cross* 

NOTE:  VU-GRAPH  #10  OFF 

NOTE:  REPEAT  VU-GRAPH  #9  (Data  Sheet) 

The  last  thing  the  computer  does  Is  update  the  data  sheet;  that  Is,  take 
all  the  information  on  the  computer's  record  and  put  It  In  the  appropriate 
blocks  on  the  data  sheet*  (Fill  out  data  sheet*) 

NOTE:  VU-GRAPH  #9  OFF 

Give  students  a  10-mlnute  break* 

TRANSITION:  There  are  three  methods  of  target  location:  grid  mission, 
shift  mission,  and  polar  mission*  You  have  just  completed  the  grid  mission, 
using  an  observed  firing  chart*  During  the  next  hour  we  will  plot,  shifting 
from  a  known  point,  with  an  observed  firing  chart. 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record).  TELL  STUDENTS 
TO  COPY  DOWN  THE  CALl-FOR-FIRE. 

V27 

P/F 

SHIFT 

CD0020 

DIR  3860 

R300 

-300 

PLT  ASSY  AREA 

NOTE:  TALK  STUDENTS  THROUGH  FILLING  OUT  THE  FDC  ORDER 

SEC 

#2 

1  ID 

KEQ  IN  ADJ 
PROX  IN  PFE 
3  RDS 
W/R 

NOTE:  VU-GRAPH  #7  OFF 
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MOTE:  SHOW  VO -GRAPH  #17  (Determining  Initial  Data:  Shift  Mission) 

Thesa  are  the  procedures  you  use  to  compute  a  shift  mission. 

NOTE:  EXPLAIN  PROCEDURES 
NOTE:  VO -GRAPH  #17  OPF 

NOTE:  REPEAT  TO -GRAPH  #10  (M16  Plotting  Board) 

NOTE:  TALK  STUDENTS  THROUGH  THESE  PROCEDURES  USING  THE  M16  PLOTTING  BOARD 
NOTE:  TO -GRAPH  #10  OPF 

NOTE:  REPEAT  TO -GRAPH  #7  (Top  Half  of  Computer's  Record) 

QUESTION:  WHAT  IS  THE  INITIAL  CHART  DEFLECTION?  (2687)  AND  INITIAL  AZ7  (5763) 

QUESTION:  WHAT  IS  TEE  CHART  RANGE,  CHARGE,  AND  ELEVATION?  (RNG  2375,  CHG  4, 
AND  ELV  0922) 

NOTE:  TO -GRAPH  #7  OFF 

NOTE:  SHOW  TO -GRAPH  #18  (Angle  "T")  AND  EXPLAIN  PROCEDURES 

SEC 

HEQ 

#2 

1  RD 
5  EDS 

PROX  IN  FFE 

2687 

4 

0922 

NOTE:  VU-GRAPH  #18  OFF 

NOTE:  REPEAT  TO -GRAPH  #7  (Top  Half  of  Computer's  Record) 

NOW:  COMPLETE  INITIAL  FIRE  COMMAND  WITH  STUDENT 

NOW:  VU-GRAPH  #7  OFF 

11.  The  FO  sends  his  correction  +  100. 

NOTE:  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 

NOW:  VU-GRAPH  #8  0.7 

NOTE:  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board)  AND  MAKE  CORRECTION  WITH  THE 
STUDENTS. 

NOTE:  VU-GRAPH  #10  OFF;  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 
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QUESTION:  WHAT  IS  THE  DEFLECTION  AND  RANGE?  (DEF  2686,  RNG  2475) 

QUESTION:  WHAT  IS  THE  SUBSEQUENT  COMMAND? 

DEF  2686 
CHG  5 
ELV  1077 

12.  The  PO  sands  his  correction*  50  FFE 
NOTE:  VU -GRAPH  #8  OFF 

NOTE:  REPEAT  VU -GRAPH  #10  (M16  Plotting  Board)  AND  MAKE  CORRECTION  WITH 
STUDENTS 

NOTE:  VU-GRAPH  #10  OFF;  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  the  Computer's 
Record) 

QUESTIONS  WHAT  IS  THE  DEFLECTION  AND  RANGE?  (DEF  2687,  RNG  2425) 

QUESTION:  WHAT  IS  THE  SUBSEQUENT  COMMAND? 

SEC 
5  RDS 
PROX 
DEF  2687 
CHG  4 
ELV  0875 

Once  the  FO  observes  the  round,  he  will  then  send  you  back  more  Information 

The  Information  that  he  will  send  you  will  go  on  the  bottom  of  the  computer 
record  In  the  spaces  provided*  (EOM  BST  20X  CAS,  HARK  TGT  CP0021*) 

NOTE:  VU -GRAPH  #8  OFF 

Once  your  board  Is  updated,  you  update  your  data  sheet* 

NOTE:  REPEAT  VU-GRAPH  #9  (Data  Sheet) 

NOTE:  DEMONSTRATE  HOW  TO  FILL  OUT  THE  DATA  SHEET. 

QUESTION:  WHAT  ARE  YOUR  QUESTIONS  PERTAINING  TO  A  SHIFT  FROM  A  KNOWN  POINT 
MISSION? 

QUESTION:  BEFORE  MAKING  A  CORRECTION,  WHAT  IS  THE  FIRST  STEP?  (INDEX  THE 
OBSERVER  DIRECTION) 


MOT*:  VU-GRAPH  #9  OFF 


NOTE:  10  minute  break 


TRANSITION:  During  the  next  two  hours  we  will  cover  Mark  Center  Sector  (MCS) 
and  shift  from  MCS. 

NOTE:  REPEAT  VU-GRAPH  #9  (Data  Sheet) 

NOTE:  HAVE  STUDENTS  COPY  DOWN  THIS  DATA  ON  THEIR  DATA  SHEET.  MORTAR  GRID 
997-615  D  OF  0100  MT  A2  0100  (RD  2400)  DIST  3500 

NOTE:  VU-GRAPH  #9  OFF;  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record)  AND 
HAVE  STUDENTS  COPY  CALL-FOR-FIRE.  W30  MCS 

NOTE:  FILL  OUT  FDC  ORDER « 

#2 

1  RD 

WP 

W/R 

NOTE:  VU-GRAPH  #7  OFF 

NOTE:  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board) 

13.  The  first  step  is  to  index  the  direction  of  fire,  which  in  this  case  is 
the  same  as  the  mounting  azimuth.  Place  your  referred  deflection  scale  on  the 
azimuth  disk.  To  get  the  range,  drop  below  the  pivot  point  with  the  mortar 
position  2000  m,  and  500  m  to  the  left  or  right.  To  plot  the  target  index  and 
DOF  from  the  mortar  position,  use  the  range  given  from  the  data  sheet* 

Parallel  the  plot  with  the  mortar  to  determine  deflection,  range,  and  charge. 

NOTE:  VU-GRAPH  #10  OFF 

QUESTION;  WHAT  IS  THE  DEFLECTION,  RANGE,  CHARGE  AND  ELV? 

DEF  2400 
RNG  3500 
CHG  7 
ELV  0987 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record) 

NOTE:  HAVE  STUDENT  FILL  OUT  THE  INITIAL  FIRE  COMMAND 

#2 

WP 

1  RD 
2400 
7 

0987 

NOTE:  VU-GRAPH  #7  OFF 
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NOTE:  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 

The  FO  sends  his  direction  (5750)  and  states  mark  target  MCS. 

NOTE:  VU-GRAPH  #8  OFF 

TRANSITION:  After  updating  our  plotting  board,  we  always  update  our  data 
sheet.  By  the  time  we  finish  updating,  the  observer  sends  this  call-for- 
fire. 

NOTE:  REPEAT  VU-GRAPH  # 7  AND  COPY  DOWN  THIS  DATA. 

W30 

A/F  SHIFT 
MCS 

DIR  6300 
R300-200 
OIL  FIELD 

NOTE:  TALK  STUDENTS  THROUGH  FILLING  OUT  THE  FDC  ORDER. 

SEC 

#2 

1  RD 

HEQ  IN  ADJ 
HE 

WP  in  FFE 

2  HE 

3  WP 
W/R 

NOTE:  VU-GRAPH  #7  OFF 

NOTE:  REPEAT  VU-GRAPH  #17  (Determining  Initial  Data:  Shift  Mission) 

NOTE:  EXPLAIN  THE  PROCEDURES  FOR  SHIFTING  FROM  A  KNOWN  POINT  IF  NEEDED. 

NOTE:  VU-GRAPH  #17  OFF;  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record) 

QUESTION:  WHAT  IS  THE  INITIAL  AZIMUTH?  (0200) 

QUESTION:  WHAT  IS  THE  CHART  RANGE,  DEFLECTION,  AND  CHARGE? 

DEF  2300 
RNG  3400 
CHG  7 

ANGLE  T  (300) 

QUESTION:  WHAT  IS  THE  INITIAL  FIRE  COMMAND? 
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SEC 

HEQ 

#2 

1  RD 

2  HE 

3  WP 
IN  FFE 
DEF  2300 
CHG  7 
ELV  1021 

NOTE;  VU -GRAPH  #7  OFF 

14.  The  observer  spots  the  first  round  and  sends  back  this  correction: 
L150  +  100 

NOTE;  REPEAT  VU -GRAPH  #8  (Bottom  Half  of  Computer's  Record) 

NOTE:  VU-GRAPH  #8  OFF;  REPEAT  VU -GRAPH  #10  (M16  Plotting  Board)  AND  MAKE 
CORRECTION  WITH  STUDENTS. 

NOTE:  VU-GRAPH  #10  OFF 

QUESTION:  WHAT  IS  THE  NEW  DEFLECTION  AND  RANGE? 

DEF  2351 
RNG  3450 

QUESTION:  WHAT  IS  THE  SUBSEQUENT  COMMAND? 

DEF  2351 
ELV  1005 

NOTE:  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 

NOTE:  VU-GRAPH  #8  OFF 

15.  The  observer  spots  the  next  round  and  sends  this  correction: 

R50  -  50  FFE 

NOTE:  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 

NOTE:  VU-GRAPH  #8  OFF 

NOTE:  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board)  AND  MAKE  CORRECTION  WITH 
STUDENTS. 

NOTE:  VU-GRAPH  #10  OFF 
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QUESTION:  WHAT  IS  THE  SUBSEQUENT  COMMAND? 

SEC 

2  HE 

3  WP 

DEF  2333 
ELM 
1021 

NOTE;  REPEAT  VU-GRAPH  # 8  (Bottom  Half  of  Computer's  Record) 

FO  SENDS  EOM  3,  OIL  WELLS  BURNING, 

EST  10Z  CAS,  MARK  TGT  CD0D22 

NOTE:  VU-GRAPH  #8  OFF 

NOTE:  AFTER  THE  FFE,  UPDATE  PLOTTING  BOARD  AND  DATA  SHEET • 
NOTE:  Give  students  a  10-minute  break* 


TRANSITION:  During  the  next  hour  you  will  compute  a  grid  mission. 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record)  COPY  DOWN  THIS 
CALL-FOR-FIRE. 

W30 

A/F  GRID 
990/643 
EMY  CONVOY 
OT  DIR  3900 

NOTE:  FILL  OUT  FDC  ORDER 

SEC 

#2 

1  RD 

HEQ  IN  ADJ 
HE  3 

WP  in  FFE 
3  HE 
3  WP 
W/R 

NOTE:  VU-GRAPH  #7  OFF 

16*  The  first  step  is  to  index  the  DOF  from  the  gun  to  the  target  that  you 
determine  from  the  map*  Then  determine  the  range  of  the  target  from  the 
mortar  position,  plot  the  target,  and  circle  it*  (DIR  6150,  RNG  2900) 

NOTE:  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board).  TALK  THROUGH  THE  STEPS  WITH 
STUDENTS. 

QUESTION:  WHAT  IS  THE  INITIAL  AZIMUTH?  (6150) 
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QUESTION:  WHAT  IS  THE  CHART  DEFLECTION  AND  RANGE?  (DEF  2450,  RNG  2900) 
NOTE:  VU -GRAPH  #10  OFF 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record) 

QUESTION:  WHAT  IS  THE  RECORDED  ANGLE  "T"?  (260) 

NOTE:  FILL  OUT  THE  INITIAL  FIRE  COMMAND. 

SEC 

HEQ 

#2 

1  RD  IN  ADJ 
3  HE 

3  WP  IN  FFE 
DEF  2250 
CHG  5 
ELV  0852 

NOTE:  VU-GRAPH  #7  OFF 


17.  The  observer  spots  the  first  round  and  sends  this  correction:  R-80  +  200 
NOTE:  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 

Index  the  observer  direction  and  make  correction  from  last  plot. 

NOTE:  VU-GRAPH  #8  OFF 

QUESTION:  WHAT  IS  THE  DEFLECTION  AND  RANGE?  (DEF  2742,  RNG  3100) 

QUESTION:  WHAT  ARE  THE  SUBSEQUENT  COMMANDS? 

DEF  2742 
CHG  6 
ELV  0991 
100  FFE 

18.  The  observer  spots  the  second  round  and  sends  this  correction:  -100  FFE 
NOTE:  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 

QUESTION:  WHAT  IS  THE  DEF  AND  RNG? 

DEF  2734 
RNG  3000 
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QUESTION:  WHAT  IS  THE  SUBSEQUENT  COMMAND? 


SEC 
3  HE 
3  WP 

DEF  2734 
ELV  1028 

19.  The  observer  sends  EOM  5  trucks  burning,  EST  20%  CAS,  ill  gun  R30.  You 
do  not  plot  this  correction  on  the  board,  but  you  do  determine  the  number  of 
mils  needed  to  move  the  round  30  meters,  by  using  the  mil  relation  formula  or 
deflection  conversion  table. 

NOTE:  W  -  M  30  -  2  -  10  RNG  3000,  R30 

NOTE:  ENTER  D/C  TABLE  AT  3000  M,  RANGE  AT  30  M,  THAT  EQUALS  10  M.  TO  SUB 
FROM  #2  GUN  CHART  DEF. 

You  apply  the  number  of  mils  to  the  last  fired  deflection  using  the  LARS 
rule. 

QUESTION:  WHAT  IS  THE  SUBSEQUENT  COMMAND  FOR  #1  GUN?  Hi  DNF  DEF  2724. 

20.  Since  the  guns  now  have  different  deflections,  we  would  have  them 
refer  to  the  base  gun  deflection.  In  this  case,  we  will  use  2734. 

QUESTION:  WHAT  ARE  THE  SUBSEQUENT  COMMANDS? 

SEC 

DNF 

DEF  2734 

REFER/REALINE  AIMING  POSTS 
NOTE:  VU -GRAPH  #8  OFF 

NOTE:  UPDATE  PLOTTING  BOARD  AND  DATA  SHEET.  MARK  TGT  CD0023 
NOTE:  Glva  students  10-rainute  break. 

TRANSITION:  So  far  vs  have  located  targets  by  the  shift  from  a  known  point 
method  and  by  the  grid  method*  During  the  next  hour  we  will  compute  a  fire 
mission  using  the  polar  method. 

NOTE:  REPEAT  VU -GRAPH  #7  (Top  Half  of  Computer's  Record)  AND  COPY  DOWN 
CALL-FOR-FIRE. 

W30 

A/F  POLAR 
DIR  5380 
DIST  2350 
ENY  OP 
W/COVER 

MTO  ANGLE  T  -  800 
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NOTE:  VU -GRAPH  #7  OFF 


21.  In  order  to  plot  a  polar  mission,  we  must  know  the  observer  location, 
either  by  grid  or  resection.  Since  we  are  working  on  the  observed  firing 
chart,  we  must  locate  the  OP  by  resection.  In  order  to  do  so,  we  must  have 
two  known  points  or  targets  that  the  observer  can  identify.  The  observer  can 
see  target  MCS  (AZ  5010)  and  CD0023  (AZ5730). 

NOTE:  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board) 

NOTE:  TALK  STUDENTS  THROUGH  THE  PROCEDURES  OF  RESECTION. 

22.  The  first  step  is  to  index  the  azimuth  of  either  target.  For  MCS  index 
azimuth  5010,  draw  a  line  from  the  target  straight  down  the  board,  rotate  the 
board  to  the  azimuth  for  target  CD0023,  repeat  the  previous  step.  Where  the 
two  lines  intersect  is  the  location  of  the  OP.  After  locating  the  OP,  the 

next  step  is  to  index  the  observer's  direction  (5380),  and  from  the  OP  position, 
go  a  distance  of  2350  m,  place  a  small  dot,  circle  it,  and  label  it  number  1. 
Aline  the  new  plot  with  the  mortar  position  and  determine  the  initial  azimuth. 

NOTE:  VU-GRAPH  #10  OFF 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record) 

QUESTION:  WHAT  IS  THE  INITIAL  AZIMUTH?  (6153) 

QUESTION:  WHAT  IS  THE  CHART  DEF,  RNG,  ANGLE  T,  AND  CHG? 

DEF  2747 
RNG  3950 
CHG  8 

ANGLE  T  770 

NOTE:  FILL  OUT  THE  INITIAL  FIRE  COMMAND 

SEC 

HEQ 

12 

1  RD  IN  ADJ 

2  RD  HED  IN  FFE 
DEF  2747 

CHG  8 
ELV  0960 

NOTE:  VU-GRAPH  #7  OFF 

The  observer  spots  the  first  round  and  sends  this  correction:  L100  +  400 
NOTE:  REPEAT  VU-GRAPH  18  AND  MAKE  CORRECTION  WITH  STUDENTS. 
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QUESTION:  WHAT  IS  THE  CORRECT  DEFLECTION  AND  RANGE? 


DEF  2832 
RNG  4200 

The  observer  spots  the  second  round  and  sends  this  correction:  -100 

QUESTION:  WHAT  IS  THE  SUBSEQUENT  COMMAND? 

DEF  2818 
ELY  0879 

The  observer  spots  the  third  round  and  sends  +50  FFE. 

QUESTION:  WHAT  IS  THE  CHART  DATA? 

DEF  2823 
RNG  4150 

NOTE:  VU-GRAPH  #8  OFF 


NOTE:  SHOW  VU-GRAPH  #19  (Converge  Sheaf) 

TRANSITION:  Since  the  FO  has  requested  a  FFE  and  the  target  description  Is 
an  OP,  ve  must  first  determine  the  data  to  converge  the  sheaf  before  we  can 
formulate  the  subsequent  command* 

NOTE:  VU-GRAPH  #19  OFF 

NOTE:  SHOW  VU-GRAPH  #20  (Deflection  Conversion  Table)  AND  EXPLAIN  HOW  TO 
USE  IT. 

NOTE:  VU-GRAPH  #20  OFF 

NOTE:  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 

QUESTION:  WHAT  ARE  THE  DEFLECTIONS  FOR  THE  NUMBER  ONE  AND  THREE  GUNS? 

DEF  #1  2833 
DEF  #3  2813 

QUESTION:  WHAT  IS  YOUR  SUBSEQUENT  COMMAND? 

SEC 
2  RD 
RED 

DEF  #1  2833 
DEF  #2  2823 
DEF  #3  2813 
ELV  0862 

The  FO  sends  BOM,  OP  destroyed,  mark  as  TGT  CD0024* 


A-22 


NOTE:  VU-GRAPH  #8  OFF 


NOTE:  Give  students  a  10-minute  break. 

C.  TASK:  Compute  firing  data  using  the  M16  plotting  board  as  a  modified 
observed  firing  chart. 

CONDITION:  Given  either  the  mortar  location  or  target  location 
within  10  m;  an  M16  plotting  board;  a  map  with  situation  overlay;  a  computer's 
record,  data  sheet,  and  tabular  fire  table. 

STANDARD:  Plot  the  known  location  to  the  nearest  10  m  and  transfer 
firing  data  from  the  observed  firing  chart;  determine  deflection  to  the 
nearest  10  mils  and  range  to  the  nearest  25  m;  select  the  correct  charge  and 
elevation;  update  data  sheet  and  conduct  fire  missions  using  grid,  shift,  and 
polar  methods  of  target  location.  (IAW  Chp  15,  FM  23-91) 

TRANSITION:  We  know  that  there  are  three  types  of  firing  charts:  observed, 
modified  observed,  and  surveyed.  We  have  covered  the  observed  chart,  and  we 
know  that  it  is  the  fastest  chart  for  computing  data.  Let's  talk  about  the 
chart  used  in  most  units:  the  modified  observed  chart. 

1.  Selecting  and  numbering  the  grid  system  requires  careful  selection  of 
the  grid  intersection  to  represent  the  pivot  point  because  the  pivot  point  is 
approximately  150  m  in  diameter  on  which  a  target  cannot  be  plotted.  The 
computer  must  select  the  grid  intersection  so  that  the  pivot  point  will  not 
Interfere  with  the  area  of  operation.  This  can  be  done  by  selecting  a  grid 
intersection  which  is  outside  the  area  of  operation.  However,  the  intersection 
should  be  as  close  to  the  area  of  operation  as  possible. 

NOTE:  REPEAT  VU-GRAPH  #14  (Hap  Grid  System) 

The  grid  intersection  which  represents  the  pivot  point  should  be  1500  to 
2000  m  in  front  of  the  mortar  position.  By  selecting  these  coordinate 
designators  properly,  the  mortars,  when  located  by  coordinates,  will  be 
positioned  so  their  maximum  range  can  be  obtained  on  the  plotting  board. 

QUESTION:  WHAT  IS  THE  BEST  GRID  INTERSECTION  TO  REPRESENT  THE  PIVOT  POINT? 
(5125) 

NOTE:  VU-GRAPH  #14  OFF 

NOTE:  RETEAT  VU-GRAPH  #10  (H16  Plotting  Board) 

2*  To  place  a  coordinate  system  on  the  plotting  board: 

a.  Rotate  the  aslmuth  disk  until  xero  la  oriented  at  the  index  mark. 

This  will  orient  the  vertical  lines  on  the  plotting  board  to  a  north-south 
direction,  the  same  as  the  vertical  lines  on  a  map. 

NOTE:  FOR  TODAY'S  PROBLEM,  WE  WILL  USE  A  GRID  OF  01/63  TO  REPRESENT  THE  PIVOT 
POINT. 


NOTE:  VU-GRAPH  #10  OFF;  REPEAT  VU-GRAPH  #9  (Data  Sheet)  WITH  THE  FOLLOWING 
INFORMATION: 

DIR  OF  FIRE  0840 
MT  AZ  0850 
RD  2800 

MORT  GRID  00386140 
ORGAN  023614 
MORT  AIT  530 
OP  AIT  550 
GRID/INT  01/63 

NOTE:  VU-GRAPH  #9  OFF 

NOTE:  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board) 

b.  Superimpose  the  grid  designator  2000  m  below  the  pivot  point  In 
the  vertical  center  line*  Superimpose  an  additional  two  grid  designators  to 
the  right  and  left  in  1000  m  intervals*  Remember,  each  large  grid  square 
equals  500  x  500  m* 

c*  Superimpose  the  horizontal  grid  designator  2000  m  to  the  left  of  the 
pivot  point*  Superimpose  an  additional  two  horizontal  grid  designators  both 
up  and  down  In  the  same  manner  as  the  vertical  designators* 

TRANSITION:  Now  that  we  have  a  coordinate  system  superimposed  on  the  plotting 
board,  we  can  plot  the  position  of  the  mortars  on  the  plotting  board.  The 
coordinates  of  the  mortar  position  are  00386140. 

3*  With  the  azimuth  disk  Indexed  to  0  at  the  index  mark,  the  mortar  position 
can  be  plotted  using  map  reading  procedures*  Enclose  the  mortar  position  with 
a  hollow  cross  and  mark  It  with  an  "M"  In  the  upper  right  hand  corner  and  the 
altitude  In  the  lower  left* 

Rotate  the  azimuth  disk  until  you  read  the  rounded  off  direction  of  0850  mils* 
Using  the  LARS  rule,  superimpose  the  deflection  400  mils  to  the  left  and  right 
of  azimuth  0850*  Insure  you  move  100  mils  each  time* 

NOTE:  VU-GRAPH  #10  OFF 

D*  TASK:  Perform  the  duties  of  safety  officer  In  conjunction  with 
the  FDC* 

CONDITION:  Given  the  right  and  left  limit  azimuth;  maximum  and 
minimum  ranges;  charges  and  ammunition  which  may  be  fired;  an  8-dlglt  grid 
coordinate  for  a  mortar  position;  a  range  safety  diagram;  a  mounting  azimuth; 
and  a  referred  deflection* 

STANDARD:  The  right  and  left  limit  deflections  will  be  determined 
within  0  mil,  the  charge  and  elevation  combinations  for  maximum  ranges  must 
be  recorded  without  error  and  the  margin  data  must  be  recorded  on  the  range 
safety  diagram  IAW  FM  23-91* 
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NOTE:  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board) 


TRANSITION:  Now  that  we  have  our  board  set  up  as  a  modified  observed  chart, 
are  we  ready  to  accept  a  fire  mission?  No,  we  must  always  consider  safety* 

We  must  construct  a  safety  diagram  for  our  firing  position* 

NOTE:  VU-GRAPH  #10  OFF 

1*  You  must  obtain  a  safety  card  when  firing  on  any  range*  You  can  get  this 
card  from  range  control* 

2*  There  Is  certain  information  that  we  must  take  off  the  safety  card 
and  place  on  our  safety  diagram: 

a*  Type  of  weapon:  81mm 

b*  The  8-digit  coordinate:  00386140 

c*  Charge/zone:  1/9 

d*  Left  and  right  limit  azimuths:  L0440  R1240 
e*  Minimum  and  maximum  ranges:  Min  300  Max  4000 
NOTE:  SHOW  VU-GRAPH  #21  (Safety  Diagram) 

NOTE:  HAVE  STUDENTS  PLACE  DATA  ON  SAFETY  DIAGRAM 

3*  Once  we  have  the  data  on  the  safety  diagram,  we  can  determine  all  of  the 
necessary  information  that  Is  needed*  First,  we  can  determine  the  direction 
of  fire  by  adding  the  left  and  right  limit  azimuths  together  and  divide  it  by 
two*  This  will  give  us  our  direction  of  fire  (DOF  0840)*  You  will  round  off 
your  DOF  to  the  nearest  50  mils  for  the  mounting  azimuth  -  0850.  We  know 
our  referred  deflection  Is  2800  mils,  so  we  would  report  It  on  the  safety 
diagram* 

4*  The  next  thing  we  want  to  determine  Is  the  difference  in  mils  for  the 
left  and  right  limit  azimuths  from  the  mounting  azimuth*  We  do  this  by 
subtracting  the  smaller  from  the  larger* 

QUESTION:  WHAT  IS  THE  NUMBER  OF  MILS  DIFFERENCE  BETWEEN  THE  LEFT  LIMIT 
AZIMUTH  AND  THE  MOUNTING  AZIMUTH?  (410) 

For  each  azimuth  there  Is  a  corresponding  deflection* 

QUESTION:  MOW  CAN  WE  DETERMINE  THE  CORRESPONDING  DEFLECTIONS  FOR  THE  RIGHT 
AND  LEFT  LIMIT  AZIMUTHS?  (USING  THE  LARS  RULE,  FOR  THE  LEFT  LIMIT  ADD 
410  +  2800  -  3210,  FOR  THE  RIGHT  LIMIT,  2800  -  390  -  2410.) 

NOTE:  TAKE  OUT  FIRING  TABLE* 

We  must  determine  the  maximum  elevation  for  the  maximum  range  and  charge, 
and  the  minimum  elevation  for  the  maximum  range. 
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NOTE:  EXPLAIN  PROCEDURES  FOR  USING  FIRING  TABLE. 

NOTE:  VU-GRAPH  #21  OFF 

NOTE?  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board) 

4.  Nov  that  we  have  this  data,  we  must  construct  a  safety  fan  on  the  M16 
plotting  board. 

a.  You  may  Index  either  the  left  or  right  limit  azimuth;  however, 
for  classroom  purposes  we  will  start  with  the  left.  Once  ve  have  the  left 
Halt  azimuth  Indexed,  go  up  300  m  from  the  mortar  position  on  the  same 
vertical  line  and  place  a  very  small  dot.  From  this  dot  continue  until  you 
reach  the  range  of  4000  a  and  place  a  dot.  Connect  the  two  dots  with  a  line. 

b#  Repeat  these  procedures  In  for  the  right  limit. 

c.  To  sake  the  safety  fan  arc,  use  a  straight  edge  marked  with  the 
alnlaua  and  maximum  ranges.  Keeping  the  edge  on  the  mortar  location,  rotate 
the  straight  edge  between  the  left  and  right  limits. 

NOTE  TO  INSTRUCTOR:  EXPLAIN  THE  DIFFERENCE  BETWEEN  RANGE  TO  BURST  AND 
RANGE  TO  IMPACT  OF  ILLUMINATION  AMMUNITION. 

NOTE:  VU-GRAPH  #10  OFF 

QUESTION:  HOW  DO  WE  DETERMINE  THE  DIRECTION  OF  FIRE  USING  THE  LEFT  AND 
RIGHT  LIMIT  AZIMUTHS?  (BY  ADDING  THE  TWO  TOGETHER  AND  DIVIDING  BY  TWO.) 

NOTE:  Give  students  a  10 -minute  break. 

TRANSITION:  You  now  have  the  plotting  board  set  up  as  a  modified  observed  chart 
with  the  safety  fan  on  It*  Based  on  the  platoon  leader's  Information  and  this 
eall-for-flre,  record  and  determine  data  for  the  flrat  round. 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record),  INCLUDING  AN 
APPROPRIATE  EXAMPLE  OF  A  CALL-FOR-FIRE. 

NOTE:  HAVE  STUDENTS  COPY  DOWN  CALL-FOR-FIRE  ON  THE  COMPUTER'S  RECORD. 

NOTE:  FORMULATE  THE  FDC  ORDER,  HEADING,  AND  INITIAL  FIRE  COMMAND  WITH  STUDENTS. 
QUESTION:  WHAT  IS  THE  CHART  DEFLECTION? 

NOTE:  VU-GRAPH  #7  OFF 

TRANSITION:  Before  ve  fire  the  first  round,  let's  consider  the  correction 
necessary  for  a  difference  In  altitude.  By  using  the  contour  lines  on  the 
map,  ve  can  determine  the  altitude  of  both  the  mortar  position  and  the  target. 

Altitude  of  mortar  position  *  530  m,  altitude  of  target  location  *  430  m. 

NOTE:  SHOW  VU-CRAPH  #22  (Vertical  Interval) 
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5*  This  is  an  example  of  a  mortar  position  and  target*  As  you  can  see,  the 
target  Is  at  a  greater  altitude  <300  m)  than  the  mortar  position  (200  m)* 

If  the  range  from  the  mortar  position  to  the  target  is  3000  m  and  we  were  to 
fire  a  round  at  3000  m,  the  round  would  fall  short  of  the  target  because 
of  the  difference  In  altitude  (100  m) •  The  round  would  In  fact  strike  the 
ground  at  a  range  of  2950  m*  In  order  to  hit  the  target,  we  must  make  a 
correction  for  a  difference  In  altitude*  Make  the  correction  as  follows: 

a*  Altitude  corrections  are  made  only  when  differences  of  50  m  or 
more  exist  In  VI* 

b*  Correct  the  Initial  range  by  one-half  the  difference  In  VI* 

c*  The  sign  Is  plus  (+)  If  the  target  is  above  the  mortar  and  minus  (-) 

If  It  Is  below*  In  this  example,  the  corrected  range  Is  3050  m* 

NOTE:  VU -GRAPH  #22  OFF;  REPEAT  VU -GRAPH  #8  (Bottom  Half  of  Computer's  Record) 
INCLUDING  AN  APPROPRIATE  FO  CORRECTION* 

NOTE:  FORMULATE  CHART  DATA  AND  SUBSEQUENT  COMMAND  AND  RECORD  ON  COMPUTER'S 
RECORD. 

NOTE:  HAVE  STUDENTS  APPLY  THIS  CORRECTION  TO  THE  RANGE  EACH  TIME  THE  MORTAR 
IS  FIRED  UNTIL  THE  MISSION  IS  COMPLETED. 

QUESTION:  WHAT  IS  THE  CHART  RANGE? 

NOTE:  INSTRUCTOR  PROVIDES  AN  APPROPRIATE  FO  E0M  STATEMENT;  VU-CRAPH  #8  OFF. 
NOTE:  HAVE  STUDENTS  UPDATE  DATA  SHEET  AND  PLOTTING  BOARD. 

NOTE:  Give  students  a  10-mlnute  break* 

TRANSITION:  Your  platoon  leader  Informs  you  to  forward  plot  the  two  targets 
fired  on  the  lest  observed  chart* 

NOTE:  REPEAT  VU -GRAPH  19  (Data  Sheet)  WITH  DATA  FOR  THE  LAST  TWO  TARGETS  ON 
LAST  OBSERVED  CHART. 

NOTE:  HAVE  STUDENTS  COPY  DOWN  THIS  DATA. 

NOTE:  VU -GRAPH  #9  OFF. 

6*  To  forward  plot,  rotate  your  board  to  the  deflection  2813  and  count  from 
the  mortar  position  to  e  range  of  3400  m*  Place  a  dot  and  mark  it  with  a 
hollow  cross  and  label  it  AB0053*  Repeat  the  same  procedures  for  target 
AB00S4* 

NOTE:  REPEAT  VU-CRAPH  #7  (Top  Half  of  Computer's  Record),  INCLUDING  AN 
APPROPRIATE  EXAMPLE  OF  A  CALL-FOR-FIRE. 

NOTE:  RAVE  STUDENTS  COPY  DOWN  CALL-FOR-FIRE. 
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NOTE;  HAVE  STUDENTS  FILL  OUT  FDC  ORDER. 

7.  To  plot  the  first  round,  orient  the  plotting  board  to  the  observer's 
direction  given  in  the  call-for-fire.  Plot  target  location  given  the  call-for 
fire,  circle  it,  and  label  it  number  1.  To  determine  the  deflection,  rotate 
the  disk  until  the  mortar  position  and  the  number  1  plot  are  aligned. 

Determine  the  deflection  and  the  range  from  the  mortar  position  to  plot 
number  1. 

NOTE:  VU -GRAPH  #7  OFF. 

NOTE:  STUDENTS  SHOULD  DETERMINE  A  DEFLECTION  WITHIN  TEN  MILS  AND  A 
RANGE  WITHIN  25  M. 

NOTE:  HAVE  STUDENTS  FORMULATE  AND  COMPLETE  HEADING  AND  INITIAL  FIRE  COMMAND. 
INSTRUCTOR  SHOULD  VERIFY  DATA. 

QUESTION:  WHAT  IS  THE  RECORDED  ANGLE  T? 

NOTE:  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 

TRANSITION:  After  firing  the  first  round,  the  observer  calls  back  the  first 
correction:  LEFT  50  -  DROP  100 

8.  Determine  the  deflection  within  It)  mils  and  the  range  within  25  m. 

NOTE:  HAVE  STUDENTS  RECORD  CHART  DATA  AND  SUBSEQUENT  FIRE  COMMAND  ON 
COMPUTER'S  RECORD.  THE  INSTRUCTOR  SHOULD  VERIFY  THE  DATA. 

TRANSITION:  After  firing  ths  second  round,  the  observer  sends  back  the 
following  correction:  +  50  FFE 

9*  Determine  data  to  the  nearest  10  mils  in  deflection  and  25  m  in  range. 

NOTE:  HAVE  STUDENTS  RECORD  CHART  DATA  AND  SUBSEQUENT  FIRE  COMMAND  ON  COMPUTER'S 
RECORD.  THE  INSTRUCTOR  SHOULD  VERIFY  DATA. 

QUESTION:  WHAT  ARE  THE  DEFLECTIONS  FOR  THE  #1  GUN  AND  13  GUN? 

TRANSITION:  The  observer  sends  an  appropriate  EOM  statement. 

NOTE:  VU-GRAPH  18  OFF;  UPDATE  PLOTTING  BOARD  AND  DATA  SHEET. 

NOTE:  Give  students  10-minuts  break. 

TRANSITION:  While  you  were  on  break,  vs  received  this  call-for-f ire. 

NOTE;  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record). 
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NOTE;  HAVE  STUDENTS  COPY  DOWN  CALL-FOR-FIRE 
W27 

A/F  GRID 

033629 

MISSILE 

SITE 

ALT  A  50 

OT  DIR  1400 

NOTE:  FILL  OUT  FDC  ORDER 


SEC 

#2 

1  RD 
HEQ 
4  RDS 
W/R 

NOTE;  VU -GRAPH  #7  OFF 

NOTE:  SHOW  VU-GRAPH  #23  (Determining  Initial  Data:  Grid  Mission) 

NOTE:  EXPLAIN  EACH  STEP 
NOTE:  VU-GRAPH  #23  OFF 

QUESTION:  WHAT  IS  THE  RANGE  CORRECTION?  -40 

QUESTION:  HOW  DO  WE  DETERMINE  ANGLE  T? 

NOTE:  HAVE  STUDENTS  FORMULATE  THE  INITIAL  FIRE  COMMAND 

SEC 

HEQ 

#2 

1  RD 

4  RD  in  FFE 
DEF  2535 
CHG  6 
ELV  0933 

TRANSITION:  After  firing  the  first  round,  the  observer  sends  tills  correction 
R  200,  -150 

QUESTION:  WHAT  IS  THE  SUBSEQUENT  COMMAND? 

TRANSITION:  Observer  calls  back  a  correction  of  L100,  +100. 

QUESTION:  WHAT  IS  THE  SUBSEQUENT  COMMAND?  DEF  2509,  ELV  0969 
TRANSITION:  The  observer  sends  this  correction:  R50,  -50  FFE. 
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NOTE:  HAVE  STUDENTS  RECORD  DATA  AND  SUBSEQUENT  FIRE  COMMAND  ON  COMPUTER'S 
RECORD. 

SEC 
4  RDS 
DEF  2498 
CHG  6 
ELV  1001 

NOTE:  OBSERVER  CALLS  BACK  EOM,  2  MISSILES  DESTROYED. 

NOTE:  UPDATE  DATA  SHEET  AND  PLOTTING  BOARD 
NOTE:  Give  students  a  10-minute  break. 

QUESTION:  WHAT  MUST  WE  KNOW  IN  ORDER  TO  PLOT  A  POLAR  MISSION?  (OBSERVER 
LOCATION) 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record) 

NOTE:  HAVE  STUDENTS  COPY  DOWN  CALL-FOR-FIRE 
W27 

A/F  POLAR 
DIR  0390 
DlST  1800 
DN  100 

TROOPS  IN  OPEN 
NOTE:  FORMULATE  FDC  ORDER 
NOTE:  VU-GRAPH  #7  OFF 

NOTE:  SHOW  VU-GRAPH  #24  (Determining  Initial  Data:  Polar  Mission) 

NOTE:  TALK  STUDENTS  THROUGH  PROCEDURES  FOR  DETERMINING  INITIAL  DATA  FOR  A 
POLAR  MISSION 

NOTE:  VU-GRAPH  #24  OFF 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record) 

QUESTION:  WHAT  IS  THE  INITIAL  HEADING  DATA? 

NOTE:  VU-GRAPH  #7  OFF 

NOTE:  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 


Observer  sends  this  correction:  R100,  +50 


QUESTION I  WHAT  IS  THE  CORRECT  DEFLECTION?  DEF  2621 

ELV  0980 
CHG  6 

Observer  spots  the  round  and  sends,  L50,  -25  FFE. 

QUESTION:  WHAT  IS  THE  SUBSEQUENT  COMMAND? 

SEC 
3  RDS 
PROX 
DEF  2629 
CHG  6 
ELV  1001 

Observer  sends  EOM,  EST  75%  CAS. 

NOTE:  VU-GRAPH  #8  OFF 

NOTE:  UPDATE  PLOTTING  BOARD  AND  DATA  SHEET 
NOTE:  Give  students  a  10-minute  break. 

TRANSITION:  So  far  In  FDC  procedures  we  have  conducted  fire  missions  using 
the  M16  plotting  board  as  an  observed  firing  chart  and  a  modified  observed 
chart.  The  M16  plotting  board  also  can  be  constructed  as  a  surveyed  firing 
chert  when  two  points  are  known  to  be  surveyed  accurately. 

E.  TASK:  Prepare  a  surveyed  firing  chart. 

CONDITION:  Given  an  M16  plotting  board,  a  surveyed  mortar  location, 
and  a  surveyed  target  location. 

STANDARD:  Place  a  coordinate  system  on  the  M16  board,  plot  the 
mortar  and  target  locations  to  the  nearest  10  m,  compute  the  mortar  target 
aalmuth  to  the  nearest  1  mil.  (IAW  Chp  15,  FM  23-21) 

1.  When  preparing  a  surveyed  firing  chart,  we  must  have  a  mortar  location 
and  a  registration  point  (RP)  know  to  be  surveyed  accurately  to  at  least  an 
eight  digit  grid  coordinate. 

NOTE:  REPEAT  VU-GRAPH  19  (Data  Sheet)  WITH  MORTAR  GRID  00866158,  OR  RP  GRID 
99485873,  GRID  INTERSECTION  01/59  REPRESENTING  THE  PIVOT  POINT,  AND  ALTITUDE 
FOR  MORTAR  520  AND  RP  420. 

NOTE:  HAVE  STUDENT  COPY  INFORMATION  NEEDED  TO  CONSTRUCT  A  SURVEYED  CHART. 

The  first  thing  you  must  do  In  preparing  the  chart  is  place  the  grid  system  on 
the  board.  To  do  this,  first  orient  the  azimuth  disk  to  north  or  index  0. 

NOTE:  VU-GRAPH  #9  OFF;  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board) 
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Now,  we  can  place  our  grid  system  on  the  board.  We  have  determined  that  the 
grid  intersection  we  are  going  to  use  is  01/59.  The  01  will  be  placed  2000  m 
below  the  pivot  point  and  the  59  2000  m  left  of  the  pivot  point.  At  this 
time,  we  will  continue  placing  the  grid  system  on  the  board  making  sure  to 
number  every  other  heavy  grid  line  and  increasing  the  numbers  right  and  up. 

NOTE  TO  INSTRUCTOR:  MAKE  SURE  EACH  STUDENT  HAS  GRID  SYSTEM  ON  PLOTTING  BOARD 
CORRECTLY. 

TRANSITION:  Now  that  we  have  a  coordinate  system  superimposed  on  the  plotting 
board,  we  can  plot  the  position  of  the  mortar  and  the  RP  on  the  plotting 
board.  The  coordinates  of  the  mortar  position  are  00866158. 

2.  How  would  you  plot  the  coordinates  of  the  mortar  position  on  the  plotting 
board? 

a.  First  insure  zero  is  indexed  at  the  index  mark. 

b.  Locate  the  lower  left  corner  of  the  grid  square  that  the  mortars  are 
located  in  00  61  grid  intersection. 

c.  Using  map  reading  procedures  (reading  right  and  up)  plot  the  mortar 
position  to  the  nearest  10  m,  keeping  In  mind  that  each  large  square  on 

the  plotting  board  represents  500  x  500  m  and  each  small  square  represents 
50  x  50  m.  From  the  00  line  go  to  the  right  860  m  and  from  that  same  point, 
go  straight  up  from  the  61  line  580  m.  Place  a  small  dot  at  this  point. 

Since  this  is  a  surveyed  grid  coordinate,  place  a  hollow  cross  around  the  dot. 

In  the  upper  left  corner  of  the  hollow  cross,  place  an  "M"  to  represent  mortar 
position  and  an  "S"  to  represent  survey  point.  In  the  lower  left  corner  of 
the  hollow  cross,  place  the  altitude  of  that  position. 

d.  The  RP  will  be  plotted  in  the  same  manner  with  the  exception  of 
marking.  The  letters  "RPM  will  be  placed  in  the  upper  right  position  of  the 
hollow  cross  around  this  point. 

e.  Once  the  two  surveyed  points  are  plotted,  determine  the  direction  of 
fire  and  the  mounting  azimuth  by  rotating  the  azimuth  disk  until  the  RP  is 
aligned  directly  above  the  mortar  position.  Then,  read  the  azimuth  from  the 
vernier  scale  to  the  nearest  1  mil.  This  reading  would  be  recorded  as  direction 
of  fire  on  the  data  sheet.  This  direction  of  fire  is  rounded  off  to  the 
nearest  50  mils  to  obtain  a  mounting  azimuth  which  is  announced  to  the 
section  sergeant.  He,  in  turn,  will  announce  a  referred  deflection  to  the 

FDC.  The  referred  deflection  is  placed  on  the  plotting  board  to  correspond  to 
the  mounting  azimuth. 

EXAMPLE:  Direction  of  fire  -  3660 

Mounting  azimuth  -  3650 

Referred  deflection  -  2800 

f.  The  referred  deflection  is  placed  on  the  azimuth  disk  underneath 
the  mounting  azimuth.  Other  corresponding  deflections  are  placed  on  the 
azimuth  disk  approximately  400  mils  left  and  400  mils  right  of  the  referred 
deflection. 
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NOTE:  VU -GRAPH  #10  OFF 


TRANSITION :  We  are  now  ready  to  conduct  the  survey  registration •  In  this 
situation  we  have  already  coordinated  with  the  FO.  When  he  is  in  position 
to  observe  the  registration  point,  the  FDC  can  initiate  the  registration 
mission.  This  is  called  a  coordinated  registration. 

F.  TASK:  Compute  a  registration  mission. 

CONDITION :  Given  a  computer's  record,  firing  tables,  M16  plotting 
board,  and  the  decision  to  register  and  parallel  the  sheaf. 

STANDARD:  Compute  initial  and  subsequent  firing  data  and  determine 
firing  data  corrections  (if  any)  for  paralleling  :he  sheaf  IAW  Chap  15,  FM 
23-91. 

The  following  call-for-f ire  is  issued: 

MTO  Initial  Azimuth  -  3660 

Prepare  To  Initial  Chart  Rng  »  3150 

Reg  RP1  Initial  Chart  Def  -  2790 

NOTE:  OT  DIR  3800 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record).  FILL  OUT  FDC  ORDER 
AND  FORMULATE  INITIAL  FIRE  COMMAND. 

SEC 
HEQ 
#2 

1  RD 

DEF  2790 
CHG  6 
ELV  0980 

1.  Determine  the  VI  and  range  correction  for  VI.  The  altitude  for  the 
mortar  position  is  520  m  and  altitude  for  the  RP  is  470  m. 

MORTAR  ALT  -  520 
RP  ALT  -  470 

VI  -  -50  divided  by  2  -  -25  rng  correction  for  VI 
NOTE:  VU-GRAPH  #7  OFF 


NOTE:  HAVE  STUDENTS  APPLY  THIS  -25  RNG  CORRECTION  TO  EACH  CHART  RANGE  FOR 
EACH  OBSERVER  CORRECTION  THROUGHOUT  THE  MISSION. 

2.  Once  the  observer  has  completed  adjusting  on  the  RP  by  splitting 
a  50  m  bracket,  he  will  send  EOM,  REG  complete. 


SEC 

#2 

1  RD 

HEQ 

W/R 
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3.  The  FDC  will,  in  turn,  send  a  message  to  the  observer,  prepare  to  adjust 
sheaf*  The  observer  will  respond  with  either  section  left  or  section  right* 

At  that  time,  all  guns  except  for  the  adjusting  gun  will  fire  one  round  at  10 
second  intervals*  The  observer  will  spot  each  round  separately  and  determine 
the  correction  for  each  gun  to  parallel  the  sheaf*  The  FDC  will  use  the 
deflection  conversion  table  to  make  the  observer  correction  for  each  gun*  If 
a  correction  of  50  m  or  more  is  given  for  either  one  of  the  guns,  that  gun 
must  be  refired* 

NOTE:  NEED  ALL  SUBSEQUENT  CORRECTIONS  FOR  SHEAF  ADJUSTMENT  AND  COMPLETION 
S/R 

#1  L30 
#3  R/0 

TRANSITION:  Once  registration  and  sheaf  adjustment  has  been  completed, 
the  FDC  must  determine  the  firing  correction* 

a*  To  determine  the  deflection  correction,  compare  the  initial  chart 
deflection  and  the  final  chart  deflection;  subtract  the  smaller  from  the 
larger*  The  result  will  be  the  deflection  correction.  If  the  final  chart 
deflection  is  larger  than  the  initial  chart  deflection,  then  the  deflection 
correction  will  be  a  left  deflection  correction*  If  the  final  chart  deflection 
is  smaller  than  the  initial  chart  deflection,  then  the  deflection  correction 
will  be  a  right  deflection  correction* 

EXAMPLE:  Initial  chart  deflection  -  2790 
Final  chart  deflection  -  2801 

Deflection  correction  -  Lll 

b*  To  determine  the  range  correction,  compare  the  initial  chart  range 
to  the  final  chart  range  and  subtract  the  smaller  range  from  the  larger  range* 
The  result  will  be  the  range  correction*  If  the  final. chart  range  is  larger 
than  the  initial  chart  range,  then  the  range  correction  will  be  a  plus  (+) 
correction,  and  vice  versa* 

EXAMPLE:  Final  chart  range  -  3275 
Initial  chart  range  •  3150 
Range  correction  ■  +125 

c*  Range  correction  factor*  Before  the  range  correction  factor  (RCF) 
can  be  determined,  the  range  correction  must  be  determined*  The  RCF  is 
determined  by  dividing  the  range  correction  by  the  chart  range  to  the  regis¬ 
tration  point,  rounded  off  to  the  nearest  100  m  and  expressed  in  thousands* 

The  RCF  will  be  used  per  thousand  meters  for  any  target  within  the  transfer 
limits  of  the  surveyed  registration  point* 


EXAMPLE;  Initial  chart  range  to  RP  *  3150.  To  nearest 
100  m  -  3200.  Expressed  in  thousands  -  3.2.  Divide  into  range  correction 
to  get  RCF. 

39.0  Rounded  off  to  nearest  whole  number 
3.2/+125 
96 

290  RCF  -  +39 

288 
2 

NOTE;  THE  DEFLECTION  CORRECTION  AND  THE  RCF  ARE  USED  FOR  ALL  OTHER  TARGETS 
WITHIN  THE  TRANSFER  LIMITS  OF  THE  REGISTRATION  POINT.  THE  DEFLECTION  IS 
APPLIED  TO  ANY  DEFLECTION  TO  GET  COMMAND  DEFLECTION,  AND  THE  RCF  IS  MULTIPLIED 
BY  THE  INITIAL  CHART  RANGE  TO  OTHER  TARGETS.  THE  C’lART  RANGE  MUST  BE  ROUNDED 
OFF  TO  THE  NEAREST  100  M  AND  EXPRESSED  IN  THOUSANDS  IN  ORDER  TO  DETERMINE 
RANGE  CORRECTION  FOR  THAT  TARGET. 

TRANSITION:  Once  registration  has  been  completed  and  the  firing  correction 
has  been  determined,  we  should  have  more  accurate  fire  on  other  targets  within 
the  transfer  limits  of  the  registration  point,  if  we  use  the  correction  that 
we  have  determined. 

NOTE;  HAVE  STUDENTS  UPDATE  PLOTTING  BOARD  AND  DATA  SHEET. 

NOTE;  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record)  WITH  THIS  CALL-FOR-FIRE 
(SHIFTING  FROM  RP  TRC  MISSION): 

W28 

A/F  SEC  SHIFT 
RP1 

DIR  3550 
R200,  -100 
P.1.0. 

Prox.  in  FFE 

a.  Fill  out  FDC  order  and  have  students  plot  the  target. 

b.  This  target  is  within  the  transfer  limits  of  RP1,  so  the  deflection 
correction  that  we  determine  will  be  applied  to  all  chart  deflections  to  get 
the  command  deflection  and  the  RCF  will  be  used  to  determine  range  corrections 
for  this  target.  Also  by  applying  any  range  correction  for  VI,  the  total 
range  correction  (TRC)  can  be  determined,  which  would  then  be  applied  to  the 
chart  range  to  get  command  range. 

EXAMPLE:  Initial  Chart  Def.  -  2719,  Def.  Corr.  -  Lll,  Comm.  Def.  -  2730, 
Initial  Chart  Rng.  -  3075  (rounded  off  to  nearest  100  m  -  3100)  or  expressed 
in  thousands  -  3.1  x  RCF  +39  »  120.9,  rounded  off  to  nearest  whole  number  ■ 

Rng.  Corr.  of  +121  for  this  target.  VI  -  -50  divided  by  2  -  -25  Rng.  Corr. 
for  altitude.  Rng.  Corr.  ■  +121,  Alt.  Corr.  -  -25,  TRC  «  +96.  This  +96  will 
be  applied  to  each  chart  range  during  the  adjustment  to  get  command  range. 

NOTE;  VU-GRAPH  #7  OFF 
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TRANSITION:  In  order  for  your  section  to  be  able  to  continue  delivering 
accurate  fire  on  a  target,  a  re-registration  should  be  conducted  every  4  to  6 
hours  or  anytime  drastic  changes  in  weather  conditions  are  noticed* 

G.  TASK:  Determine  data  from  a  re-registration  and  apply  corrections* 

CONDITIONS :  Given  a  registration  point  and  a  directive  to  re¬ 
register  and  to  determine  the  corrections  to  apply,  FDC  equipment,  and  firing 
data  sheet* 


STANDARD;  Determine  firing  data  for  re-registration  and  apply 
corrections*  Determine  deflection  to  nearest  one  mil,  range  to  the  nearest 
25  m,  IAW  wtiap  13,  FM  23-91. 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record). 


CALL-FOR-FIRE 

FDC  ORDER 

INITIAL  FIRE  COMMAND 

MIO 

#2 

#2 

PREPARE  TO 

1RP 

HEQ 

RE-REG 

RP1 

1RD 

RP1 

HEQ 

DEF  2801 

DIR  3800 

W/R 

CHG  6 

ELV  0919 

NOTE:  VU-GRAPH  #7  OFF;  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 

IN IT  CHART  RANGE  3150 

ADJ  COMMAND  +  1/2  VI  3225 

3 • 2 |  +75  -  23.4  -  23  RCF 

CHART  DEF  2790 

COMMAND  DEF  2788 

R2  DEF  CORR 

NOTE:  VU-GRAPH  #8  OFF 

H*  TASK:  Perform  the  Integrated  function  of  a  FDC  computer  in  deter¬ 
mining  and  applying  meteorological  corrections* 

CONDITION:  Given  two  messages,  DA  Forms  2601-1  and  3675,  regis¬ 
tration  point,  M16  plotting  board,  location  of  the  mortars  and  target,  and  FT 
81-AI-3. 


STANDARD:  Compute  the  deflection  corrections  within  one  mil  and 
the  range  corrections  within  one  meter*  Apply  the  corrections  without  error. 
(IAW  Chp  15,  FM  23-91) 

1*  In  many  situations  you  will  be  unable  to  re-reglster  and  determine 
corrections  because  of  tactical  restrictions*  Our  only  alternative  is  to 
compute  a  MET  message  and  apply  the  corrections  derived  from  It. 

NOTE:  SHOW  VU-GRAPH  #25  (Standard  Conditions)  AND  EXPLAIN  STANDARD  WEATHER 
CONDITIONS. 
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a*  Met  corrections  are  corrections  for  variation  from  standard  weather 
effects  as  they  influence  the  round  in  flight.  Since  these  weather  effects 
can  be  determined  and  corrected,  they  are  referred  to  as  "known'1  errors.  They 
only  affect  the  exterior  ballistics  of  the  projectile. 

b.  There  are  other  errors  that  can  be  corrected  only  by  registration. 
These  are  referred  to  as  "unknown"  errors  and  they  affect  interior  ballistics, 
(e.g.,  wear  of  the  bore). 

c.  We  also  need  to  remember  that  registration  actually  corrects  for 
both  "known"  and  "unknown"  errors  simultaneously,  since  both  types  are 
included  in  the  final  adjusted  data  to  hit  the  registration  point. 

d.  Registration  offers  a  decided  advantage  since  it  corrects  for  both 
types  of  errors;  however,  you  may  not  always  be  able  to  fire  a  re-registration 
to  determine  current  firing  corrections.  Your  only  alternative  then  will  be 
to  compute  a  MET  message  and  apply  the  resulting  corrections. 

NOTE;  VU -GRAPH  #25  OFF 

NOTE:  SHOW  VU-GRAPH  #26  (Zone  Height)  AND  EXPLAIN. 

2.  When  computing  a  MET  message,  always  use  command  data  because  the  highest 
pulnt  that  the  round  ascends  is  the  line  number  that  should  be  used  to  compute 
the  MET. 

NOTE:  VU-GRAPH  #26  OFF 

NOTE:  SHOW  VU-GRAPH  #27  (Ballistic  MET  Message  81mm)  AND  HAVE  STUDENTS  RECORD 
INFORMATION. 

NOTE:  VU-GRAPH  #27  OFF 

NOTE:  SHOW  VU-GRAPH  #28  (Ballistic  MET  Message:  DA  FORM  3675)  AND  EXPLAIN  HOW 
THE  MET  MESSAGE  IS  RECORDED. 

CORR  RNG  3250  DOF  3660 

ELV  0919  ALT  FO  520 

CHG  6  R/W  770 

3.  Once  the  MET  message  has  been  recorded  on  DA  Form  3675,  the  line  number 
that  we  must  use  will  be  determined  by  entering  the  Firing  Table  at  the 
command  range  (3250)  to  the  RP.  Column  5  will  Indicate  the  line  number  that 
we  must  use  to  compute  the  MET. 

NOTE:  VU-GRAPH  #28  OFF 

NOTE:  SHOW  VU-GRAPH  #29  (Table  D:  Basic  Data)  AND  EXPLAIN. 

4.  We  have  determined  that  line  three  (3)  Is  the  line  number  that  we  must 
use.  It  is  a  good  practice  to  line  through  all  other  lines  on  DA  Form  3675  or 
circle  the  line  ve  will  use  to  prevent  us  from  accidentally  using  Information 
from  another  line. 
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NOTE: 


VU -GRAPH  #29  OFF 


NOTE:  SHOW  VU-GRAPH  #30  (Top  Half  of  MET  Data  Correction  Sheet  for  Mortars: 

DA  FORM  2601-1)  AND  EXPLAIN  HOW  TO  RECORD  ALL  KNOWN  DATA  AND  DATA  FROM  THE  MET 
MESSAGE 

5-  The  H  correction  is  the  correction  for  air  temperature  and  air  density, 
due  to  a  difference  in  altitude  between  the  mortar  section  and  the  MET  station* 

NOTE:  VU-GRAPH  #30  OFF 

NOTE:  SHOW  VU-GRAPH  #30  (Table  B:  Temperature  and  Density  Corrections)  AND 
EXPLAIN  HOW  H  CORRECTIONS  ARE  DETERMINED  FROM  TABLE  B,  APPLY  CORRECTIONS  TO 
DETERMINE  CORRECTED  VALUES. 

NOTE:  VU-GRAPH  #31  OFF 

6.  The  chart  direction  of  wind  is  determined  by  comparing  the  direction  of 
wind  from  the  MET  message  with  direction  of  fire,  using  the  method  described 
in  the  MET  study  guide.  The  chart  direction  of  wind  Is  used  to  enter  Table  A 
to  determine  crosswind  and  range  wind  components.  Crosswind  and  range  wind 
velocity  is  taken  from  the  MET  message. 

NOTE:  SHOW  VU-GRAPH  #32  (Table  A:  Wind  Components)  AND  EXPLAIN  HOW  WIND 
COMPONENTS  ARE  DETERMINED;  RECORD  ON  DA  FORM  2601-1. 

NOTE:  VU-GRAPH  #32  OFF 

NOTE:  REPEAT  VU-GRAPH  #29  (Table  D:  Basic  Data). 

Explain  how  the  correction  factor  is  determined  (column  7). 

NOTE:  VU-GRAPH  #29  OFF 

Compute  and  determine  deflection  correction  to  nearest  whole  number. 

NOTE:  SHOW  VU-GRAPH  #33  (Table  C:  Propellant  Temperature) 

Determine  the  known  value  for  powder  temperature  and  record. 

NOTE:  VU-GRAPH  #33  OFF 

Compare  the  known  and  standard  values  and  determine  the  variations. 

NOTE:  SHOW  VU-GRAPH  #34  (Table  D:  Correction  Factors) 

7.  Columns  8  through  13  give  you  your  unit  corrections. 

a.  Multiply  variations  from  standard  time  unit  corrections  to  enable 
you  to  determine  range  corrections  (either  plus  or  minus). 
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b*  Round  off  to  the  nearest  one  meter. 


i 


NOTE:  VU -GRAPH  #34  OFF 

QUESTION:  ASK  FOR  AND  ANSWER  ANY  QUESTIONS  ABOUT  MET. 

NOTE:  Give  students  a  10-minute  break# 

The  corrections  determined  from  this  MET  message  will  simply  be  recorded  and 
will  become  standard  weather  conditions  for  you#  Several  hours  later,  regis¬ 
tration  being  impossible,  you  could  compute  a  second  MET  message,  determine 
the  difference  between  this  current  message  and  the  previous  message,  and 
apply  this  difference  as  firing  corrections  to  compensate  for  the  change  in 
weather  since  the  last  message#  A  point  to  remember  is  that  you  must  always 
have  two  MET  messages  at  Intervals  to  determine  a  change  in  weather#  Normally, 
this  Interval  is  2-4  hours*  Furthermore,  keep  in  mind  that  to  compute  MET 
message  corrections,  the  altitude  of  the  mortar  section  must  be  known#  Thus, 
when  working  with  an  observed  firing  chart,  which  does  not  Include  a  surveyed 
mortar  location,  MET  corrections  cannot  be  determined* 

TRANSITION:  This  is  the  basic  theory  of  applying  MET  corrections#  Let  us  now 
concern  ourselves  with  the  practical  application  of  determining  and  applying 
MET  corrections  in  a  realistic  situation#  I  feel  you  will  better  understand 
the  application  of  MET  corrections  if  you  construct  a  firing  chart  and  apply 
the  corrections  as  they  would  normally  be  applied# 

NOTE:  SHOW  VU -GRAPH  #35  (MET  Cross) 

1*  To  facilitate  the  determination  of  the  corrections  to  apply  to  the 
difference  between  the  first  and  second  MET  messages,  we  can  use  what  is  known 
as  a  MET  cross* 

2*  Give  examples  of  MET  corrections  for  deflection  and  range# 

3*  Explain  that  the  corrections  are  made  from  MET  message  to  MET  message, 
for  both  deflection  and  range# 

NOTE:  VU -GRAPH  #35  OFF 

TRANSITION:  Once  we  have  determined  the  corrections  to  apply,  we  must  update 
all  previously  fired  targets  end  use  those  corrections  with  any  other  target 
In  those  transfer  limits* 

4#  Have  students  update  targets  previously  fired# 

QUESTION:  ASK  FOR  AND  ANSWER  QUESTIONS  PERTAINING  TO  DETERMINING  AND  APPLYING 
MET  CORRECTIONS. 
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VI.  CONCLUSION: 


A.  Retain  Attention:  Effective  fire  placed  on  a  target  requires  the 
combined  effort  of  the  entire  indirect  fire  team.  Since  the  M16  plotting 
board  is  the  primary  means  of  control  for  the  81mm  mortar,  computers  must 
be  accurate  in  determining  firing  data  as  quickly  as  possible. 

B.  Summary:  During  the  past  30  hours,  you  have  been  taught  the 

basic  procedures  for  computing  81mm  mortar-fire  missions  with  the  M16  plotting 
board • 


C.  Application:  As  a  FDC  computer,  you  must  retain  a  working  knowledge 
of  the  M16  plotting  board  to  Insure  the  timely  delivery  of  accurate  mortar 
fires. 


D.  Closing  Statement:  Mortar  fires  can  be  the  difference  between 
mission  success  or  failure  of  a  company  or  battalion.  A  well-trained  FDC 
computer  is  an  essential  part  of  the  Indirect  Fire  Team.  If  you  perform 
as  you  have  been  trained,  the  enemy  will  learn  why  mortar  fires  cause  more 
casualties  than  any  other  weapon  in  the  infantry. 
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APPENDIX  B 


FIRE  DIRECTION  CENTER  PROCEDURES  II:  LESSON  OUTLINE 


I*  INSTRUCTIONAL  INTENT:  Soldiers  have  completed  training  in  basic  81mm 
mortar  Fire  Direction  Center  (FDC)  procedures.  Soldiers  will  now  receive 
instruction  in  advanced  81mm  mortar  FDC  procedures. 

II*  TRAINING  OBJECTIVES:  As  a  result  of  this  instruction,  the  student 
must  accomplish  the  following  training  objectives: 

A.  TASK:  Compute  a  traverse  mission. 

CONDITION:  Given  an  M16  plotting  board,  computer's  record,  a  call* 
for*fire,  and  a  tabular  firing  table. 

STANDARD:  Compute  the  deflection  to  the  nearest  10  mils  and  range 
to  the  nearest  25  m.  (IAW  Chp  15,  FM  23*91) 

B .  TASK:  Compute  a  search  mission. 

CONDITION:  Given  an  M16  plotting  board,  computer's  record,  a 
call-for-flre,  and  a  tabular  firing  table. 

STANDARD:  Compute  deflection  to  the  nearest  10  mils  and  range  to 
the  nearest  25  m.  (IAW  Chp  15,  FM  23*91) 

C.  TASK;  Determine  the  firing  dsta  for  an  lllumlnatlng/coordlnated 
illuminating  mission. 

CONDITION:  Given  an  M16  plotting  board,  a  computer's  record,  a 
call-for-f ire,  and  a  tabular  firing  table* 

STANDARD:  For  HE  and  illumination  rounds,  determine  dtf lection  to 
the  nearest  10  mils.  HE  range  to  nearest  25  m  and  illumination  range  to  50  m; 
time  setting  to  nearest  1/10  sec.  (IAW  Chp  13,  FM  23*91) 

D.  TASK*  Compute  data  for  split  section  operation. 

CONDITION:  Given  an  H16  plotting  board,  a  tabular  firing  table, 
computer's  record,  data  sheet,  and  the  location  for  two  mortar  positions. 

STANDARD:  Compute  data  for  both  mortars  to  the  nearest  10  mils  in 
deflection  and  25  m  in  range.  (IAW  Chp  15,  FM  23*91) 

E.  TASK:  Compute  data  for  simultaneous  mission  operation. 

CONDITION:  Given  an  MIS  plotting  board,  a  tabular  firing  table, 
two  computer 'a  records,  data  sheet,  and  tha  location  of  mortar  positions. 

ST AND ARP:  Compute  data  for  both  missions  to  the  nearest  10  mils 
in  dtf lection  and  25  m  in  rang*  (IAW  Chp  10,  FM  23-91). 
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F.  TASK:  Determine  firing  data  for  final  protective  fire. 

CONDITION:  Given  an  M16  plotting  board,  a  computer's  record,  a 
tabular  firing  table,  a  call-for-fire,  and  subsequent  corrections. 

STANDARD:  Apply  target  attitude  and  the  firing  data  for  the  section 
or  adjusting  mortar  to  the  nearest  10  mils  in  deflection  and  25  m  in  range. 
(IAW  Chp  13,  FM  23-91;  Chp  6,  FM  6-30) 

G.  TASK:  Compute  an  immediate /quick  smoke  mission. 

CONDITION:  Given  an  M16  plotting  board,  a  computer's  record,  a 
tabular  firing  table,  and  a  call-for-fire. 

STANDARD:  Compute  the  firing  data  for  the  section  to  the  nearest 
10  mils  in  deflection  and  25  m  in  range.  (IAW  Chp  13,  FM  22-91;  Chp  6, 

FM  6-30) 

III.  ADVANCE  ASSIGNMENT:  Review  FM  23-91,  Chapters  10,  13,  14,  and  15;  review 
FM  6-30,  Chapter  6. 

IV.  INTRODUCTION: 

A.  Gain  Attention:  Throughout  history,  commanders  have  used  artillery 
for  their  indirect  fire  support.  However,  recent  studies  indicate  that  on 
future  battlefields,  artillery  will  be  engaged  as  much  as  80  percent  of  the 
time  with  counter-battery  and  other  priority  missions.  This  means  you,  the 
mortarmen  of  the  future,  must  be  prepared  to  fill  this  void. 

B.  Orient  Students: 

1.  Lesson  Tie-in:  All  of  your  previous  training  has  to  do  with 
mechanical  training  or  forward  observer  (FO)  duties,  followed  by  basic  81mm 
mortar  FDC  procedures.  Now  you  will  go  a  step  further  with  more  advanced  81mm 
mortar  FDC  procedures. 

2.  Motivation:  As  mortarmen,  the  procedures  taught  during  this 
Instruction  are  imperative  if  you  are  to  insure  fast,  accurate  mortar  fire. 

3.  Scope :  During  this  instruction,  you  will  receive  instruction 
on  these  subjects. 

NOTE:  SHOW  VU -GRAPH  136  (FDC  Advanced  Training  Tasks) 

1.  Explain  the  subjects  that  will  be  taught  in  advanced  81mm  mortar  FDC 
procedures. 

NOTE:  VU -GRAPH  #36  OFF 

2.  Explain  local  classroom  procedures  as  needed. 

QUESTION:  ASK  FOR  AND  ANSWER  ANY  QUESTIONS. 


V. 


BODY; 


A.  TASK:  Compute  a  traverse  mission. 

CONDITION:  Given  an  M16  plotting  board,  computer's  record,  a  call- 
for-fire,  and  a  tabular  firing  table. 

STANDARD:  Compute  the  deflection  to  the  nearest  10  mils  and  range 
to  the  nearest  25  m.  (IAW  Chp  15,  FM  23-91) 

TRANSITION:  Targets  that  are  wider  than  the  front  of  the  section's  parallel 
sheaf  (150  m)  are  normally  assigned  to  the  mortar  section  because  they 
require  large  amounts  of  ammunition.  However,  targets  as  wide  as  450  m 
can  be  engaged  when  necessary  by  traversing  fire. 

1.  To  engage  a  target  of  this  nature,  the  FDC  should  know  the  dimensions 

of  the  target  in  meters  and  the  target  attitude.  This  information  is  received 
in  the  call-for-fire. 

2.  Traversing  fire  is  accomplisned  by  dividing  the  width  of  the  target 
into  equal  segments  for  each  mortar.  Each  mortar  will  traverse  left  or  right 
depending  on  what  the  observer  requests,  or  what  the  FDC  decides. 

3.  The  computer  must  remember  to  plot  the  mortars  on  the  M16  plotting  board 
by  their  attitude.  Adjustment  is  made  by  the  base  mortar.  This  will  be 
determined  in  the  call-for-fire  from  the  observer. 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record) 

W27 
A/F 
GRID 
005711 
BOAT  DOCK 
300  x  50 
ATT  0500 

4.  Once  we  record  the  call-for-fire,  fill  in  the  FDC  order.  Plot  the 
target  and  determine  the  deflection,  range,  and  initial  azimuth.  Now  determine 
the  heading  and  initial  fire  command.  Data  is  determined  by  the  parallel 

line  method  of  plotting. 

NOTE:  VU-GRAPH  17  OFF 

NOTE:  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board) 

5.  Plot  the  target  and  parallel  the  plot  with  the  mortar. 

NOTE:  VU-GRAPH  #10  OFF 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record) 

QUESTIONS:  WHAT  IS  THE  INITIAL  AZIMUTH,  DEFLECTION,  AND  RANGE  TO  THE  FIRST 
PLOT?  (Int  A-5320;  Def-2330;  Rng-3250)  WHAT  IS  THE  VI,  RNG  CORR,  AND  ANGLE  T? 
(VI  -  -90;  Rng  Corr  -  -45;  Angle  T  -  180) 
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6.  Complete  the  heading*  Determine  and  send  the  initial  fire  command  to  the 
guns* 

SEC 

HEQ 

#2 

1RD 

2  WP  &  2  PROX  IN  FEE 
DEF  2530 
CHG  6 
ELV  0946 

NOTE:  VU -GRAPH  #7  OFF 


NOTE:  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 

7*  Record  and  compute  observer's  corrections  to  hit  the  target,  and  then 
determine  the  width  of  the  target  by  attitude  from  flank  to  flank.  (L50,  -50 
FFE) 

NOTE:  VU-GRAPH  #8  OFF 


NOTE:  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board) 

8.  Index  the  target  attitude  (0500)  and  from  the  adjusting  point  center  mass 
of  the  target,  plot  one-half  of  the  target  width  above  center  mass  and  one-half 
below.  This  will  be  the  left  and  right  flank  of  the  target. 

NOTE:  Give  students  a  10-minute  break. 

9.  Once  you  mark  the  width  of  the  target,  to  determine  the  starting  point 
for  each  gun,  you  must  divide  the  width  of  the  target  by  the  number  of  guns 
used  to  fire  for  effect.  These  plots  are  made  based  on  the  direction  of 
traverse.  Parallel  each  mortar  with  its  assigned  plot  to  determine  firing 
data.  Index  the  attitude  (0510)  of  the  mortar  section  from  the  plot  of  the 
mortar  (#2  gun).  Go  up  40  m  and  down  40  m  from  that  mortar  location.  Then 
label  your  guns  (1/2/3). 

NOTE:  VU-GRAPH  #10  OFF 

NOTE:  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 

10.  Determine  subsequent  commands  for  the  fire  for  effect.  (Prepare  to 
traverse  left;  set  2  WP  -  2  PROX,  traverse  left  1  turn,  #1  DEF  2513,  #2  DEF 
2530,  #3  DEF  2551  -  ELV  0958).  EQM,  6  Boats  Burning,  EST  5090  CAS. 

NOTE:  VU-GRAPH  #8  OFF 

NOTE:  REPEAT  VU-GRAPH  #20  (Deflection  Conversion  Table)  AND  EXPLAIN  mil 
RELATION  FORMULA. 

a.  The  computer  determines  the  number  of  turns  by  dividing  the  number 
of  intervals  (one  leas  than  the  number  of  rounds;  l.e.,  4  rounds  »  3  Intervals) 
Into  the  width  of  the  target  in  turns.  Width  of  the  target  in  turns  is  the 
segment  one  gun  will  traverse  in  meters. 
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b.  Width  of  the  target  is  300  m,  divided  by  number  of  mortars  (3)  * 

100  m  per  gun.  Range  to  the  target  is  3225  m.  Round  off  the  range  to  the 
nearest  100  m.  Enter  the  D/C  table  at  3200  m  and  100  m  per  mortar  and  determine 
number  of  mils  (32). 

c.  One  turn  of  traverse  equals  10  m.  Divide  10  into  32  mils  (3*2)  to 
determine  the  number  of  turns.  Round  of  to  the  nearest  whole  turn  (3). 

d.  To  determine  the  number  of  turns  between  rounds,  divide  the  total 
turns  (3)  by  the  intervals  between  rounds  (3).  Intervals  between  rounds  is 
always  one  (1)  less  than  the  number  of  rounds  to  be  fired.  Turns  are  rounded 
to  the  nearest  1/2  turn. 

NOTE;  VU -GRAPH  #20  OFF 

QUESTION:  WHAT  ARE  YOUR  QUESTIONS  PERTAINING  TO  TRAVERSING  FIRE? 

NOTE:  Give  students  stretch  break. 

TRANSITION:  Now  that  we  have  fired  a  target  in  width,  we  will  fire  a  target 
in  depth. 

B.  TASK:  Compute  a  search  mission. 

CONDITION:  Given  an  M16  plotting  board,  computer's  record,  a 
call-fo*-fire,  and  a  tabular  firing  tabic. 

STANDARD:  Compute  deflection  to  the  nearest  10  mils  and  range  to 
the  nearest  25  m.  (IAW  Chp  15,  FM  23-91) 

1#  Attacking  targets  more  than  100  m  in  depth  may  be  covered  by  searching 
fire.  The  method  of  distributing  fire  over  a  target  In  depth  is  the  same  as 
that  employed  in  delivering  traversing  fire,  except  that  the  gunner  elevates 
or  depresses  the  elevating  crank  the  number  of  turns  determined  in  the  fire 
command • 

2.  To  engage  a  target  of  this  nature,  the  FDC  should  know  the  dimensions 
of  the  target  in  meters  and  attitude.  In  the  call-for-f ire,  the  width  and 
depth  of  the  target  (100  x  200)  will  come  before  the  attitude  (1900). 

3.  The  observer  should  be  within  100  m  of  the  gun-target  line  and  attitude 
should  be  parallel  with  the  gun  section.  As  a  general  rule,  4  rounds  are  used 
to  cover  100  m. 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record) 

W27 

A/F  SHIFT  RP1 
DIR  5130 
R200,  +300 
UP  100 
BN  CP 
100  x  200 
ATT  1900 
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4*  As  we  can  see  in  the  call-for-f ire,  the  target  size  is  100  m  x  200  m  and 
we  will  have  to  search  up*  Therefore,  the  FFE  will  begin  at  the  far  edge  of 
the  target*  Record  the  call-for-f ire. 

NOTE:  Fill  in  FDC  order. 

NOTE:  VU-GRAPH  #7  OFF 

NOTE;  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board) 

5.  Plot  the  target  on  your  board.  Now  with  the  target  plotted,  we  will 
always  assume  that  the  starting  point  is  center  mass  unless  otherwise  specified 
by  the  observer*  The  target  description  and  starting  point  for  adjustment 
will  determine  which  mortar  or  the  number  of  mortars  to  adjust. 

NOTE:  VU-GRAPH  #10  OFF 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record) 

6.  After  the  round  is  plotted  and  parallel  with  the  guns,  determine  initial 
azimuth  deflection  and  chart  range* 

QUESTION;  WHAT  IS  THE  INITIAL  AZ?  (5105)  DEFLECTION?  (2745)  AND  CHART  RANGE? 
(3475)  WHAT  IS  THE  VI?  (+50)  RANGE  CORR?  (+25)  AND  ANGLE  T?  (30) 

7.  Complete  the  heading*  Determine  and  send  the  initial  fire  command  to  the 
guns. 


SEC 

HEQ 

#2 

1RD 

8  RDS  PROX  IN  FFE 
DEF  2745 
CHG  7 
ELV  0987 

NOTE:  VU-GRAPH  #7  OFF 

NOTE:  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 

8*  Record  and  compute  the  observer's  correction  to  hit  the  target  and 
determine  a  subsequent  command  for  the  guns  to  search.  (L25,  -50  FFE) 

9*  Show  an  example  for  computing  turns. 

a*  Four  rounds  are  fired  to  cover  100  m*  Our  target  is  200  m  In  depth. 
Thus,  It  will  take  8  rounds. 

b.  Enter  firing  table  at  chart  range  to  final  adjusting  plot  in  column 
4  to  determine  the  number  of  turns  per  100  m  (range  *  3400,  turns  *  3).  Three 
(3)  turns  per  100  m  ■  6  turns  per  200  m  (target  depth)* 


c.  To  determine  the  number  of  turns  between  rounds,  divide  intervals 
(7;  one  less  than  rounds)  into  turns  (6  per  100  m)  and  round  off  to  nearest 
1/2  turn  (6  divided  by  7  *  .8  =  1  turn). 

10.  Formulate  the  subsequent  fire  command  and  send  it  to  the  guns.  Once  you 
receive  an  EOM,  update  your  equipment  and  data  sheet. 

NOTE:  VU -GRAPH  // 8  OFF 

QUESTION:  WHAT  ARE  YOUR  QUESTIONS  PERTAINING  TO  A  SEARCH  MISSION? 

NOTE:  Give  students  a  10-minute  break. 

TRANSITION:  Previously,  we  have  computed  only  for  targets  seen  by  the  observer 
during  daylight  hours.  However,  there  may  be  times  when  you  will  be  required 
to  compute  a  mission  to  be  fired  during  hours  of  darkness. 

C.  TASK:  Determine  the  firing  data  for  an  illuminating/coordinated 
illuminating  mission. 

CONDITION:  Given  an  M16  plotting  board,  a  computer's  record,  a 
call-for-fire,  and  a  tabular  firing  table. 

STANDARD :  For  HE  and  illumination  rounds,  determine  deflection  to 
the  nearest  10  mils.  HE  range  to  nearest  25  m  and  illumination  range  to  50  m; 
time  setting  to  nearest  1/10  second.  (IAW  Chp  13,  FM  23-91) 

TRANSITION:  Additional  factors  must  be  considered  when  computing  a  mission 
requiring  illumination. 

NOTE:  Explain  the  material  and  information  used  to  compute  the  mission. 

1.  FT  81-AI-3,  Part  II  is  used  to  determine  charge,  elevation,  and  time 
settings  for  illumination  data. 

2.  The  firing  table  for  illumination  is  divided  into  several  columns. 

NOTE:  SHOW  VU-GRAPH  #37  (Firing  Table:  Illumination  Rounds) 

NOTE:  HAVE  STUDENTS  OPEN  FT  TO  PAGE  169. 

a.  Column  1  -  Range  to  burst  -  The  horizontal  distance  measured 
from  the  gun  to  the  burst  point. 

b.  Column  2  -  Elevation  -  The  angle  of  the  gun  in  the  vertical  plane 
that,  used  in  conjunction  with  the  fuze  setting  given  in  column  3,  produces  an 
air  burst  600  m  above  the  level  point  at  a  range  given  in  column  1. 

c.  Column  3  -  Fuze  setting  -  Numbers  to  be  set  on  fuze  (M84A1)  that, 
used  in  conjunction  with  the  elevation  given  in  column  2,  will  produce  an  air 
burst  600  m  above  the  level  point  at  the  range  given  in  column  1. 
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d.  Columns  4  &  5  -  Change  in  elevation  and  fuze  setting  for  an  Increase 
of  50  m  in  height  of  burst  -  The  changes  in  columns  4  and  5  must  be  applied 
simultaneously  to  increase  the  height  without  changing  the  range. 

e.  Column  6  -  Maximum  ordinate  -  The  maximum  height  above  the  gun 

of  the  trajectory  fired  under  standard  conditions  to  the  range  in  Column  1. 

f .  Column  7  -  Range-to-impact  -  The  horizontal  distance  from  the 
gun  to  the  point  at  which  a  non-functioning  projectile  will  impact. 

3.  Assume  that  we  are  firing  charge  6,  at  a  range  of  2000  m. 

a.  Move  across  the  page  at  the  range  and  determine  elevation  (1112) 
and  fuze  setting  (26.8). 

QUESTION:  IF  THE  ROUND  FAILS  TO  FUNCTION,  WHERE  WILL  IT  IMPACT?  (2275  m) 

b.  The  distance  the  cannister  travels  after  the  round  functions  is 

not  determined;  therefore,  we  should  never  plot  an  area  to  be  illuminated  over 
friendly  forces. 

NOTE:  VU -GRAPH  #37  OFF 

4.  Suppose  the  range  to  the  target  is  2100  m.  To  determine  the  charge, 
elevation,  and  fuze  setting: 

a.  Enter  the  firing  table  on  page  XXXIX  to  determine  the  lowest  charge 
to  use.  (charge  6) 

b.  Enter  table  at  charge  6  for  range  2100.  Determine  elevation  from 
column  2  (1067)  and  fuze  setting  from  column  3  (25.9). 

c.  This  data  will  cause  the  round  to  illuminate  burst  600  m  over 
the  target  area  on  the  same  horizontal  plane  as  the  gun. 

5.  To  determine  a  correction  of  down  100: 

a.  Enter  table  charge  6  at  range  2100  and  read  columns  4  and  5. 

b.  We  find  that  -18  mils  in  elevation  and  -0.8  tenths  in  fuze  setting 

will  increase  the  height  of  burst  50  m. 

c.  To  make  the  correction  of  down  100,  divide  100  by  50  (2).  Multiply 
2  x  -18  (-36)  and  2  x  -0.8  (-1.6). 

d.  In  order  to  decrease  the  height  of  burst,  reverse  the  signs  of  the 

correction  from  columns  4  and  5  and  apply  the  correction  to  the  initial  data 

for  elevation  and  fuze  setting. 

Initial  elevation  1067  Initial  fuze  setting  25.9 

Elevation  correction  +36  Fuse  setting  correction  +1.6 

New  elevation  1103  New  fuze  setting  27.5 


QUESTION:  FROM  THE  CORRECTION  DOWN  100,  WHAT  IS  THE  ELEVATION  AND  FUZE 
SETTING  WITH  AN  UP  150?  (ELV  1049,  -FZ  25.1) 

NOTE:  SHOW  VU-GRAPH  # 38  (Illumination  Cross) 

6.  An  illumination  cross  is  used  to  keep  you  oriented  to  where  the  round  is 
in  relation  to  the  height  of  burst  line. 

7.  When  the  illumination  round  is  adjusted  over  the  target,  the  observer  may 
call  for  continuous  illumination;  in  which  case,  a  round  will  be  fired  every 
60  seconds. 

NOTE:  VU-GRAPH  #38  OFF 

NOTE:  REPEAT  VU-GRAPH  # 7  (Top  Half  of  Computer's  Record) 

8.  Record  the  call-for-f ire  on  your  computer's  record  and  fill  in  the  FDC 
order. 


W27 

A/F  GRID  008703 
VEHICLE  NOISES 
ILLUMINATION 
OT  DIR  5200 

NOTE:  VU -GRAPH  # 7  OFF 

NOTE:  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board) 

a.  Plot  the  target  on  the  board  and  parallel  it  with  the  gun  to  determine 
deflection  and  range. 

NOTE:  VU-GRAPH  #10  OFF 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record) 

b.  Complete  the  heading  and  determine  the  initial  fire  command. 

QUESTION:  WHAT  IS  THE  DEFLECTION?  (2743)  RANGE?  (2650)  AND  CHARGE?  (8) 

#1 

ILL 
1RD 
2743 
CHG  8 
TIME  30.4 
ELV  1073 

NOTE:  VU-GRAPH  #7  OFF;  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 
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c.  Record  and  determine  subsequent  commands  for  the  observer's  correc¬ 
tions  (R200  up  100  ■  DEF  2751;  CHG  7;  FZ  26.1;  ELV  1010).  The  next  correction 
was  down  50  (FZ  26.9;  ELV  1026).  Only  information  which  is  changed  in  the 
subsequent  command  is  recorded. 

QUESTION:  WHAT  ARE  YOUR  QUESTIONS  PERTAINING  TO  THE  ILLUMINATING  MISSION? 

NOTE:  VU -GRAPH  # 8  OFF 

NOTE:  Give  students  a  10-minute  break. 

9.  After  the  illumination  has  been  adjusted,  tae  observer  may  call  for 

HE  using  either  continuous  illumination,  with  a  round  fired  every  60  seconds, 
or  coordinated  illumination. 

a.  Coordinated  illumination  is  recommended  because  it  helps  conserve 
ammunition. 

b.  The  illumination  round  is  fired  and  time  of  flight  is  recorded  until 
the  observer  gets  the  maximum  illumination  over  the  target  and  sends  us  ’’the 
mark.'* 

NOTE:  SHOW  VU-GRAPH  #39  (Illumination  Mark) 

c.  Explain  briefly. 

NOTE:  VU-GRAPH  #39  OFF 

NOTE:  SHOW  VU-GRAPH  #40  (Coordinated  Illumination) 

d.  Explain  briefly. 

NOTE:  VU-GRAPH  #40  OFF 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record) 

W27 

COOR  ILL 
A/F  GRID  008703 
EMY  VEH 
W/P  in  FFE 
ALT  350 
DIR  5200 

10.  Record  the  call-for-f ire  and  fill  In  the  FDC  order. 

NOTE:  VU-GRAPH  #7  OFF 

NOTE:  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board) 

a.  Plot  the  target  on  your  board  and  determine  DEF  (2743),  INT  AZ 
(3107),  and  RNG  (2650). 


NOTE: 


VU -GRAPH  #10  OFF 


NOTE:  Give  students  a  10-minute  break. 

NOTE:  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 

b.  Record  the  observer's  corrections  and  compute  subsequent  data  for 
the  HE  rounds*  1st  (L50  -50  ■  DEF  2762,  ELV  1059;  19  seconds  wait  time)  2nd 
(R50  FFE  -  DEF  2741,  ELV  1059;  19  seconds  wait  time). 

11.  After  the  observer  sends  an  EOM,  update  your  equipment  and  data  sheets. 

QUESTION:  WHAT  ARE  YOUR  QUESTIONS  PERTAINING  TO  A  COORDINATED  ILLUMINATION 
MISSION? 

NOTE:  Give  students  a  10-minute  break. 

TRANSITION:  Depending  on  the  situation,  your  platoon  leader  may  instruct  you 
to  split  the  section.  One  main  reason  is  because  of  the  effect  of  the  counter¬ 
mortar  radar.  With  the  section  in  different  locations,  if  one  or  two  mortars 
become  inoperative,  some  indirect  fire  support  remains. 

D.  TASK:  Compute  data  for  split  section  operation. 

CONDITION:  Given  an  M16  plotting  board,  a  tabular  firing  table, 
computer's  record,  data  sheet,  and  the  location  for  two  mortar  positions. 

STANDARD:  Compute  data  for  both  mortars  to  the  nearest  10  mils  in 
deflection  and  25  m  in  range.  (IAW  Chp  15,  FM  23-91) 

TRANSITION:  You  have  been  instructed  to  move  the  #3  mortar  to  another  location. 

NOTE:  REPEAT  VU-GRAPH  #9  (Data  Sheet) 

DDF  5200 
MZ  5200  (RD0700) 

GRID  03006910 
MORT  ALT  450 
GRID  INT  02/69 

NOTE:  HAVE  STUDENTS  TAKE  OUT  A  DATA  SHEET  AND  RECORD  THE  LOCATION  FOR  #3 

gunT 

NOTE:  ONCE  #3  MORTAR  IS  IN  LOCATION,  YOU  DETERMINE  THE  DOF  FROM  HIS  LOCATION  TO 
THE  TGT  (5200  mils). 

NOTE:  VU-GRAPH  #9  OFF 

1.  While  the  #3  mortar  vaa  moving  to  another  location,  you  received  a 
call-for-f ire. 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record) 
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A/F  GRID  013699 
PLATOON  IN  OPEN 
ALT  470 
OT  DIR  5460 

2.  Record  the  call-for-fire  and  complete  the  FDC  order. 

NOTE;  VU-GRAPH  #7  OFF 

NOTE;  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board) 

3.  Plot  the  grid  on  your  M16  plotting  board  and  determine  deflection. 
Initial  azimuth,  and  range. 

NOTE;  VU-GRAPH  #10  OFF 

NOTE;  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record) 

4.  Complete  the  heading  and  determine  the  Initial  fire  command. 

QUESTION;  WHAT  IS  THE  INITIAL  AZIMUTH?  (4996)  DEFLECTION?  (2854)  RANGE? 
(2100)  WHAT  IS  THE  ANGLE  T?  (460) 

NOTE;  SEND  INITIAL  FIRE  COMMAND  TO  THE  GUNS . 

NOTE;  VU-GRAPH  #7  OFF 

NOTE:  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 

5.  Record  the  observer's  corrections  and  determine  subsequent  commands 
for  the  guns.  L50  +100  (DEF  2559,  ELV  1024) 

NOTE:  VU-GRAPH  #8  OFF 

NOTE;  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board) 

a.  Make  the  observer's  correction. 

b.  Correction  +50  FFE  (DEF  2849,  ELi'  1002). 

c.  You  also  have  the  #3  mortar  plotted  with  a  deflection  scale  of 
(0700)  superimposed,  so  you  determine  a  DEF  (0665)  and  ELV  (1101)  from  his 
position  In  order  for  the  entire  section  to  fire  for  effect  on  this  target. 

QUESTION:  WHAT  ARE  YOUR  QUESTIONS  PERTAINING  TO  SPLIT  SECTION  OPERATION? 

NOTE:  VU-GRAPH  #10  OFF 

6.  As  always  after  each  mission,  we  must  update  our  equipment  and  data 
sheets. 

NOTE;  Give  students  a  10-mlnute  break. 
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c.  You  also  have  the  // 3  mortar  plotted  with  a  deflection  scale  of 
(0700)  superimposed,  so  you  determine  a  DEF  (0665)  and  ELV  (1101)  from  his 
position  on  order  for  the  entire  section  to  fire  for  effect  on  this  target* 

QUESTION:  WHAT  ARE  SOME  OF  YOUR  QUESTIONS  PERTAINING  TO  SPLIT  SECTION 
OPERATION? 

6.  As  always  after  each  mission,  we  must  update  our  equipment  and  data 
sheets. 

NOTE:  Give  students  a  iQ-minute  break. 

TRANSITION:  When  two  or  more  missions  are  being  computed  as  a  simultaneous 
mission,  the  chief  computer  must  check  the  location  of  each  target  to  insure 
the  mortars  will  not  crossfire. 

E.  TASK:  Compute  data  for  a  simultaneous  mission. 

CONDITION :  Given  an  M16  plotting  board,  a  tabular  firing  table, 
two  computer's  records,  data  sheet,  and  the  location  for  mortar  positions. 

STANDARD:  Compute  data  for  both  missions  to  the  nearest  10  mils 
in  deflection  and  25  m  in  range  (IAW  Chp  10,  FM  23-91). 

TRANSITION:  You  have  been  instructed  to  set  up  your  plotting  board,  moving 
all  three  mortars  to  the  same  location. 

1.  After  setting  up  your  M16  plotting  board,  you  receive  the  first  call-for- 
fire. 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record) 

W27 

A/F  GRID 
000695 
ENY  OP 
W/COORD 
ALT  500 
OT  DIR  A 700 

2.  Record  the  call-for-f ire  and  complete  the  FDC  order. 

NOTE:  VU-GRAPH  #7  OFF 

3.  Before  you  begin  plotting,  you  receive  a  second  call-for-f ire. 

NOTE:  SHOW  VU-CRAPH  #41  (Top  Half  of  Computer's  Record:  Copy  It) 
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A/F  GRID 

012707 

SIO 

ALT  460 
OT  DIR  5000 

4.  Record  the  call-for-fire  and  complete  the  FDC  order. 

NOTE:  VU -GRAPH  #41  OFF 

TRANSITION:  In  this  particular  case,  we  have  two  missions  to  compute  simul¬ 
taneously.  Since  both  targets  are  In  the  same  area  of  operation,  we  will  use 
the  same  deflection  scale  for  both  missions.  Most  Importantly,  at  no  time 
will  we  crossfire  our  mortars. 

NOTE:  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board) 

NOTE:  PLOT  BOTH  GRIDS  ON  YOUR  M16  PLOTTING  BOARD  AND  DETERMINE  DEFLECTIONS, 
INITIAL  AZIMUTHS,  AND  RANGES  TO  TARGETS. 

NOTE:  VU-GRAPH  #10  OFF 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record) 

5.  Complete  the  heading  and  determine  the  Initial  fire  command  for  the  first 
call-for-fire. 

QUESTION:  WHAT  IS  THE  INITIAL  AZIMUTH?  (4641)  DEFLECTION?  (3059)  AND  RANGE? 
(3150)  WHAT  IS  THE  ANGLE  T?  (AT  260) 

NOTE:  SEND  INITIAL  FIRE  COMMAND  TO  GUN  #3. 

NOTE:  VU-GRAPH  #7  OFF 

TRANSITION:  Before  we  receive  a  correction  for  the  first  mission,  we  determine 
the  heading  and  the  initial  fire  command  for  the  second  mission. 

NOTE:  REPEAT  VU-GRAPH  #41  (Top  Half  of  Computer's  Record:  Copy  II) 

6.  Complete  the  heading  and  determine  the  initial  fire  command  for  the 
second  call-for-fire. 

QUESTION:  WHAT  IS  THE  INITIAL  AZIMUTH?  (5156)  DEFLECTION?  (2544) 

AND  RANGE?  (2025)  WHAT  IS  THE  ANGLE  T?  (AT  160) 

NOTE:  SEND  INITIAL  FIRE  COMMAND  TO  GUNS  #1  &  #2  . 

NOTE:  VU-GRAPH  #41  OFF 

TRANSITION:  The  following  correction  was  received  from  the  FO  for  Cun  #3: 

R50  +50  FFE 
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NOTE;  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 


7 .  Record  the  observer's  correction  and  determine  the  subsequent  command  for 
gun  #3. 

NOTE:  VU-GRAPH  #8  OFF 

NOTE:  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board) 

NOTE:  PLOT  THE  OBSERVER'S  CORRECTION  (DEF  3042,  ELV  0958,  CHART  RNG  3175). 
NOTE:  VU-GRAPH  #10  OFF 

NOTE:  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 

QUESTION:  UHAT  IS  THE  CHART  DEF?  (3042)  AND  CHART  RNG?  (3175) 

NOTE:  RECORD  SUBSEQUENT  FIRE  COMMAND  FOR  THE  FIRE  FOR  EFFECT  AND  SEND  TO  GUN 
#3. 

TRANSITION:  The  following  correction  was  received  from  the  FO  for  Guns  #1  and 
#2:  L100  +100  FFE 

NOTE:  SHOW  VU-GRAPH  #42  (Bottom  Half  of  Computer's  Record.  Copy  II) 

8*  Record  the  observer's  correction  and  determine  the  subsequent  command  for 
Guns  #1  and  #2. 

NOTE:  VU-GRAPH  #2  OFF 

NOTE:  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board) 

NOTE:  PLOT  THE  OBSERVER'S  CORRECTION  (DEF  2600,  ELV  1061,  CHART  RNG  2125). 
NOTE:  VU-GRAPH  #10  OFF 

NOTE:  REPEAT  VU-GRAPH  #42  (Bottom  Half  of  Computer's  Record:  Copy  II) 
QUESTION:  WHAT  IS  THE  CHART  DEFLECTION?  (DEF  2600)  AND  CHART  RNG?  (2125) 
NOTE:  RECORD  AND  SEND  SUBSEQUENT  FIRE  COMMAND  FOR  CUNS  #1  AND  #2. 

NOTE:  VU-GRAPH  #42  OFF 

NOTE:  UPDATE  BOTH  TARGETS  ON  M16  PLOTTING  B0AR1>  AND  UPDATE  DArA  SHEET. 
QUESTION:  WHAT  ARE  YOUR  QUESTIONS  PERTAINING  TO  A  SIMULTANEOUS  MISSION? 

BOTE:  Give  students  s  10-mlnute  break. 

TRANSITION:  So  fsr  you  hsve  completed  seversl  types  of  missions,  but  the 
most  Important  one  la  the  final  protective  fire  (IFF).  During  the  next  hour, 
you  will  learn  how  to  compute  a  FPF  mission. 
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F.  TASK:  Determine  firing  data  for  final  protective  fire. 

CONDITION:  Given  an  M16  plotting  board,  a  computer's  record,  a 
tabular  firing  table,  a  call-for-fire,  and  subsequent  corrections. 

STANDARD:  Apply  target  attitude  and  the  firing  data  for  the  section 
or  adjusting  mortar  to  the  nearest  10  mils  in  deflection  and  25  m  in  range. 

(IAW  Chp  13,  FM  23-91;  Chp  6,  FM  6-30) 

1.  The  FPF  is  the  highest  priority  mission  fired  by  a  mortar  section.  FPF 
is  a  prearranged  barrier  of  fire  designed  to  protect  friendly  troops  and 
installations  by  stopping  enemy  movement  across  defensive  lines  or  areas. 

When  the  call  for  the  FPF  comes  in,  the  section  is  ordered  to  fire  until  the 
alert  is  over  or  the  ammunition  is  exhausted.  Based  on  the  weapon  platoon 
leader's  recommendation,  the  company  commander  assigns  each  mortar  squad  or 
entire  section  a  FPF.  The  FPF  should  cover  approaches  into  the  company  area 
not  covered  by  heavier  final  protective  fires. 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record) 

W27 

A/F  GRID  (MPFEBCAD)  -  ENCODED 
(021697)  -  DECODED 
ATT  0230 

D/C  HED  IN  ADJ  S/L 
ALT  480 
OTP  5100 

2.  Use  the  creeping  method  of  adjustment.  Fuze  delay  is  used  on  the  adjust¬ 
ing  rounds  to  further  reduce  danger.  Unless  the  exact  orientation  of  the 
sheaf  is  known  by  the  observer,  the  entire  section  should  fire  one  round  so 
that  he  can  choose  the  mortar  nearest  to  its  final  position  In  the  FPF  (nearest 
to  friendly  troops)  to  adjust. 

3.  Record  the  call-for-f ire  and  complete  the  KDC  order. 

NOTE:  VU-GRAPH  #7  OFF 

NOTE:  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board) 

4.  Plot  the  target  and  determine  the  Initial  azimuth,  deflection,  and 
range. 

NOTE:  VU-GRAPH  #10  OFF 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer'#  Record) 

5.  Complete  the  heading  and  determine  the  initial  fire  command. 

QUESTION:  WHAT  IS  THE  INITIAL  AZ?  (4509)  DEF?  (3191)  RNC?  (1050)  VI  <-:0)? 
and  ANCLE  T?  (590) 
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6.  The  Initial  fire  command  Is  sent  to  the  mortars  and  the  section  fires  the 
rounds.  The  observer  watches  the  rounds  Impact  to  determine  which  mortar  will 
be  used  to  begin  the  adjustment* 

NOTE;  VU -GRAPH  #7  OFF 

NOTE:  REPEAT  VU-GRAPH  #8  (Bottom  Half  of  Computer's  Record) 

7.  The  observer  calls  back:  #1  R50  -25  (DEF  3170;  RNG  1000;  CHG  1;  ELV 
0928)*  The  round  is  fired  and  the  observer  sends:  #1  adjusted,  repeat  #2, 

#2  is  fired  with  #l's  data,  #2  L50  (DEF  3215;  RNG  1025;  ELV  0867).  #2  R20 
adjusted,  repeat  #3*  The  correction  is  plotted  and  sent  to  ill  and  il 3  guns 
with  #3  firing  only.  (DEF  3196;  ELV  0867).  After  the  #3  gun  fires  his 
rounds,  the  observer  calls  back:  FPF  adjusted. 

NOTE:  VU-GRAPH  #8  OFF 

NOTE:  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board)  AFTER  EACH  FO  CORRECTION 

8.  FPF  is  not  given  a  coded  name  and  data  is  kept  at  each  gun  after  FPF 
is  adjusted.  This  dat<*  will  be  placed  on  the  guns  at  all  times  unless 
conducting  another  fire  mission.  It  is  desirable  to  have  a  certain  number  of 
rounds  pre-cut  at  the  adjusted  FPF  charge  for  almost  instantaneous  initiation 
of  fires.  The  number  of  rounds  pre-cut  and  set  aside  is  based  on  the  following 
considerations: 

a.  Unit  SOP. 

b.  Availability  of  ammunition. 

(1)  Basic  load. 

(2)  Ammunition  on  hand. 

(3)  Ammunition  carried  by  the  battalion. 

c.  Dally  ammunition  supply  rate. 

QUESTION:  WHAT  ARE  YOUR  QUESTIONS  CONCERNING  THE  FPF? 

NOTE:  Give  students  a  10-minute  break. 

TRANSITION:  We've  fired  missions  thus  far  using  HE  and  illumination  ammunition. 
For  the  next  two  hours,  we  will  show  you  how  to  compute  for  the  WP  ammunition. 

G.  TASK:  Compute  an  immediate/quick  smoke  mission. 

CONDITION:  Given  an  MI6  plotting  board,  a  computer's  record,  a 
tabular  firing  table,  and  a  call-for-f ire. 

STANDARD:  Compute  the  firing  data  for  the  section  to  the  nearest 
10  mils  in  deflection  and  25  m  in  range.  (IAW  Chp  13,  FM  23-91;  Chp  6,  FM 
6-30) 


NOTE:  SHOW  VU-GRAPH  #43  (Screening  Mission) 


1.  There  are  two  types  of  screening  missions: 

a.  Smoke  curtains  (screens)  are  established  between  enemy  and  friendly 
units  or  installations  to  hamper  observation,  to  reduce  the  effectiveness  of 
hostile  fire,  to  confuse  hostile  operations,  and  to  deceive  the  enemy  regarding 
friendly  operations. 

NOTE:  VU-GRAPH  #43  OFF 

b.  Blinding  smoke  is  placed  _on  the  enemy  positions  to  obscure  enemy 
visual  observation  in  friendly  territory,  and  to  produce  casualties. 

NOTE:  SHOW  VU-GRAPH  #44  (Screening  Mission:  Three  Requirements) 

2.  Generally,  the  platoon  leader  is  given  the  mission  of  firing  smoke 
through  command  channels.  The  primary  consideration  for  planning  a  smoke 
screen  is  that  it  must  accomplish  its  purpose  without  interfering  with  the 
activities  of  friendly  troops.  This  requires  considerable  advance  planning 

in  the  FDC.  Authority  to  fire  smoke  missions  rests  with  the  highest  commander 
whose  troops  will  be  affected.  The  flank  unit  commanders  will  be  notified  by 
the  approving  authority;  however,  the  supported  unit  commanders  must  check 
with  the  commanders  of  flank  units  which  will  be  affected  to  insure  that  they 
have  been  informed.  The  platoon  leader  directs  and  closely  supervises  the 
employment  of  smoke  once  he  is  authorized  to  fire  the  mission.  The  method  he 
uses  to  accomplish  the  mission  is  not  usually  prescribed,  but  is  developed  by 
the  chief  computer  and  the  FO  who  will  adjust  the  mission.  The  decision  on 
how  to  engage  the  target  is  based  on: 

a.  Ammunition  requirement.  The  number  of  rounds  required  to  establish 
and  maintain  a  screen  is  influenced  by  various  factors.  Most  important  is  the 
size  of  the  target  and  meteorological  conditions  affecting  the  dispersion  of 
the  smoke.  Since  the  chief  computer  cannot  accurately  determine  the  weather 
conditions  that  will  exist  at  the  time  the  mission  is  fired,  he  determines  the 
amount  of  ammunition  for  the  most  unfavorable  conditions  that  might  reasonably 
be  expected. 

b.  Mortars  required.  Determined  by  the  size  of  the  area  to  be  screened. 

c.  Casualty  of  blinding  effects.  If  the  smoke  is  to  be  placed  directly 
on  the  target  for  blinding  or  casualty-producing  effects,  the  observer  adjusts 
the  center  of  impact  of  the  rounds  onto  the  center  of  the  target  as  with  a 
destructive  (HE)  mission.  The  number  of  rounds  per  minute  to  produce  this 
effect  is  twice  that  for  a  normal  screening  mission. 

NOTE:  VU-GRAPH  #44  OFF 

NOTE:  SHOW  VU-GRAPH  #45  (Smoke  Employment  Considerations) 


3.  Explain  slide. 


NOTE: 


VU -GRAPH  #45  OFF 


NOTE:  SHOW  VU-GRAPH  #46  (Factors  Affecting  Smoke  Employment) 

4.  Explain  slide. 

NOTE:  VU-GRAPH  #46  OFF 

NOTE:  SHOW  VU-GRAPH  #47  (General  Atmospheric  Conditions  and  Effect  on  Smoke) 

5.  Explain  slide. 

NOTE:  VU-GRAPH  #47  OFF 

NOTE:  SHOW  VU-GRAPH  #48  (Number  of  WP  Rounds  per  Minute  Required  to  Maintain 
a  Smoke  Curtain  on  a  500  Meter  Front  in  Flank  Winds) 

6.  Explain  slide. 

NOTE:  VU-GRAPH  #48  OFF 

NOTE:  SHOW  VU-GRAPH  #49  (Quick  Smoke:  Three  Phases) 

7.  A  screening  mission  is  conducted  in  three  phases;  First,  the  adjustment 
phase  is  conducted  with  HE  ammunition.  The  upwind  flank  gun  will  adjust 
upwind  of  the  target  with  HE.  Once  adjusted,  one  round  of  smoke  is  fired  to 
see  that  it  hits  at  the  same  location.  Second,  the  screen  is  established  by 
firing  twice  the  number  of  rounds  required  to  maintain  the  screen  for  one 
minute,  or  10  rounds,  whichever  is  greater.  These  rounds  are  fired  as  quickly 
as  possible.  Finally,  the  screen  is  maintained  by  firing  a  certain  number  of 
rounds  per  minute. 

NOTE:  VU-GRAPH  #49  OFF 

NOTE:  REPEAT  VU-GRAPH  #48  (Number  of  WP  Rounds  per  Minute  Required  to  Maintain 
a  Smoke  Curtain  on  a  500  Meter  Front  in  Flank  Winds) 

8.  The  smoke  chart  is  used  to  compute  the  rate  of  fire  necessary  to  maintain 
the  screen.  This  chart  is  prepared  for  various  weather  conditions  for  a 
screen  500  m  wide  firing  the  107mm  mortars.  Since  we  do  not  have  a  smoke 
card  for  the  81mm  mortars,  we  use  the  same  card.  Other  widths  are  computed  by 
scaling  values  proportionately.  To  extract  the  proper  value  from  the  card, 
the  chief  computer  must  know  the  wind  speed  and  direction,  relative  humidity > 
and  temperature  gradient  (this  tells  whether  the  smoke  will  rise  or  linger  on 
the  battlefield).  Wind  speed  and  direction  at  ground  level  are  reported  in 
the  MET  message,  but  should  be  confirmed  just  before  the  round  is  fired. 

The  other  information  may  be  obtained  from  MET  data,  BN  2,  instruments  near 
the  section,  or  estimation.  The  relative  humidity  (amount  of  moisture  in  the 
air)  is  rounded  to  the  value  nearest  one  of  those  on  the  table  and  the  table 
amount  la  entered  at  that  point.  Temperature  gradient  is  a  measure  of  how  air 
temperature  changes  with  altitude.  Lapse  is  the  most  common  condition  existing 
when  air  temperature  decreases  with  increasing  altitudes;  neutral  conditio. is 
exist  when  there  is  no  appreciable  temperature  change  with  altitude;  and 
inversion  exists  when  the  temperature  rises  with  altitude  (as  in  early  morning). 
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The  temperature  gradient  determines  which  line  to  use.  The  wind  speed  in 
knots  determines  which  column  to  use.  The  point  at  which  the  proper  row  and 
column  meet  contains  the  number  of  rounds  per  minute  needed  to  maintain  a 
screen  500  m  wide  for  one  minute  with  a  flank  wind.  For  a  wider  or  narrower 
screen,  Increase  or  decrease  the  number  in  the  box  proportionately.  For  a 
quartering  (diagonal)  wind,  or  a  tail  wind,  multiply  the  value  by  two. 

For  a  head  wind,  multiply  by  two  and  one-half. 

NOTE:  DEMONSTRATE  COMPUTING  ROUNDS  FOR  SMOKE  MISSION 

#1  600  m  front  55%  inversion  7  knots  10  minutes 


Crosswind : 

600/500  x  3/1  -  18/5  -3.3-4 


1  adj 

10  EST  (15  seconds  between  rounds) 

+40  maintain 
51  total 


#2  400  m  front  80%  neutral  10  knots  8  minutes 

Crosswind : 

1  adj 

400/500  x  3/1  -  12/5  -  2.4  -  3  10  EST  (20  seconds  between  rounds) 

+24  maintain 
35  total 


9.  Remember,  in  the  establishing  phase,  never  fire  less  than  10  rounds  and 
round  up  to  a  whole  number  of  rounds  per  gun. 

10.  The  chief  computer  normally  will  have  ample  time  to  coordinate  with  the 
observer  about  the  mission.  The  observer  should,  if  possible,  position 
himself  within  100  m  of  the  gun-target  line. 

QUESTION:  WHAT  ARE  YOUR  QUESTIONS  PERTAINING  TO  SMOKE  MISSIONS  UP  TO  THIS 
POINT? 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record)  INCLUDING  AN  APPRO¬ 
PRIATE  CALL-FOR-FIRE. 

11.  Record  the  call-for-fire. 

NOTE;  VU-GRAPH  #7  OFF 

NOTE:  GIVE  INFORMATION  TO  COMPUTE  AMMUNITION. 

12.  300  m  front  40%  lapse  5  knots  wind  6  minutes 

1  adj 
16  EST 

+48  maintain 
65  total 


3/5  x  13/1  -  39/5  -  7.4  -  8 


(8  seconds  between  rounds) 


NOTE:  REPEAT  VU-GRAPH  07  (Top  Half  of  Computer's  Record) 

13.  Complete  the  FDC  order. 

NOTE:  VU-GRAPH  # 7  OFF 

NOTE:  REPEAT  VU-GRAPH  010  (M16  Plotting  Board) 

14.  Align  the  mortar  and  target  using  the  parallel  line  method  to  determine 
deflection,  initial  azimuth,  and  range. 

NOTE:  VU-GRAPH  010  OFF 

NOTE:  REPEAT  VU-GRAPH  07  (Top  Half  of  Computer's  Record) 

15.  Complete  the  heading  and  determine  the  initial  fire  command. 

QUESTION:  WHAT  IS  THE  INITIAL  AZIMUTH,  DEFLECTION,  RANGE,  VI,  AND  ANGLE  T? 

NOTE:  SEND  THE  INITIAL  FIRE  COMMAND  TO  THE  GUNS. 

NOTE:  VU-GRAPH  #7  OFF 

NOTE:  Give  students  a  10-minute  break. 

NOTE:  REPEAT  VU-GRAPH  08  (Bottom  Half  of  Computer's  Record)  INCLUDING 
APPROPRIATE  OBSERVER  CORRECTIONS. 

16.  Record  observer's  corrections  and  determine  subsequent  commands  for  the 
guns. 

NOTE:  VU-GRAPH  #8  OFF 

NOTE:  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board)  AFTER  EACH  OBSERVER'S  CORRECTION 

17.  Once  the  adjusting  mortar  is  on  target,  the  mortars  fire  a  parallel  sheaf 
in  FFE.  If  the  observer  is  within  100  m  of  the  gun-target  line,  he  can  give 
corrections  in  turns  to  cover  gaps.  If  a  parallel  sheaf  does  not  effectively 
screen  the  target,  the  sheaf  may  be  opened.  The  target  width  is  divided 
equally  between  the  three  mortars  and  a  starting  point  for  each  mortar  A/O, 
and  the  data  for  each  mortar  Is  obtained  by  paralleling  each  mortar  with  its 
respective  plot. 

18.  In  the  maintaining  phase,  the  firing  is  controlled  by  the  section  leader 
or  the  senior  squad  leader. 

19.  Once  you  receive  an  EOM,  update  your  equipment  and  data  sheet. 

QUESTION:  WHAT  ARE  YOUR  QUESTIONS  PERTAINING  TO  A  QUICK  SMOKE  MISSION? 

TRANSITION:  When  immediate  suppressive  fires  are  Ineffective  because  of 
Inaccurate  target  location,  immediate  smoke  can  be  used.  The  objective  of 
immediate  smoke  is  to  obscure  the  enemy's  vision  and  reduce  his  ability  to 
observe. 
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NOTE:  REPEAT  VU-GRAFH  # 7  (Top  Half  of  Computer's  Record)  INCLUDING  AN 
APPROPRIATE  CALL-FOR-FIRE. 

20*  Record  the  call-for-fire  and  complete  the  FDC  order*  The  number  of 
rounds  to  fire  In  an  Immediate  smoke  mission  Is  two  WP  rounds  per  gun* 

NOTE:  VU -GRAPH  #7  OFF 

NOTE:  REPEAT  VU-GRAPH  #10  (M16  Plotting  Board) 

21*  Plot  the  target  on  the  M16  plotting  board  and  determine  deflection  and 
range • 

NOTE:  VU-GRAPH  #10  OFF 

NOTE:  REPEAT  VU-GRAPH  #7  (Top  Half  of  Computer's  Record) 

22*  Complete  the  heading  and  determine  the  Initial  fire  command* 

QUESTION:  WHAT  IS  THE  DEFLECTION  AND  RANGE? 

a*  The  Initial  command  Is  sent  to  the  guns  and  they  fire  the  rounds* 
b*  The  observer  gives  EOM,  area  screened* 

NOTE:  VU-GRAPH  #7  OFF 

23*  When  firing  an  Immediate  smoke  mission,  you  do  not  have  to  determine 
angle  T  unless  the  observer  calls  In  a  correction* 

QUESTION:  WHAT  ARE  YOUR  QUESTIONS  PERTAINING  TO  IMMEDIATE  SMOKE? 

24*  Remember,  smoke  Is  very  effective  In  helping  you  accomplish  your  mission, 
however,  clearance  must  be  obtained  because  It  could  also  be  effective  against 
you* 

VI.  CONCLUSION: 

A*  Retain  Attention:  In  order  for  you  to  provide  the  Infantry  company 
with  its  own  organic  Indirect  fire  support,  you  must  be  able  to  determine 
firing  data  for  any  type  of  mission  requested  by  the  FO*  The  lives  of  that 
Infantry  company  could  depend  on  their  Indirect  fire  support* 

B*  Summary:  During  the  past  14  hours,  you  have  been  taught  how  to 
compute  the  special  mission  procedures  for  the  81mm  section* 

C*  Application:  As  an  FDC  computer,  you  must  be  able  to  adjust  to  any 
situation* 

D*  Closing  Statement:  The  ability  of  the  FDC  to  accept  and  compute 
accurate  firing  data  for  any  type  of  mission  requested  by  the  forward  observer 
will  be  a  direct  reflection  on  how  well  you  perform* 
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APPENDIX  C 
LIST  OF  VU -GRAPHS 


Number  Title  TASC  Order  Number 


1. 

FDC  Basic  Training  Tasks 

2. 

The  Indirect  Fire  Team 

TA 

632-78A 

3. 

Infantry  Company:  81mm  Mortar  Section  Fire 

Direction  Center 

TA 

632-78A 

4. 

Fire  Direction  Chief /Chief  Computer 

TA 

632-78A 

5* 

Fire  Direction  Computer 

TA 

1799-82A 

6. 

Fire  Direction  RTO 

TA 

1799-82A 

7. 

Top  Half  of  Computer's  Record 

TA 

532-78A 

8. 

Bottom  Half  of  Computer's  Record 

TA 

532-78A 

9. 

Data  Sheet 

TA 

532-78A 

10. 

M16  Plotting  Board 

TA 

1162-83A 

11. 

Vernier  Scale 

TA 

532-78A 

12. 

Magnified  Portion  of  Rotating  Disk 

13. 

Types  of  Firing  Charts 

TA 

632-78A 

14. 

Map  Grid  System 

15. 

Charge  vs.  Range 

TA 

965-78A 

16. 

Firing  Table:  Charge  5 

17. 

Determining  Initial  Data:  Shift  Mission 

TA 

1792-81A 

18. 

Angle  "T" 

TA 

965-78A 

19. 

Converge  Sheaf 

20. 

Deflection  Conversion  Table 

TA 

965- 78A 

21. 

Safety  Diagram 

TA 

0206-83A 

22. 

Vertical  Interval 

TA 

696-78A 

23. 

Determining  Initial  Data:  Grid  Mission 

TA 

096-79A 

24. 

Determining  Initial  Data:  Polar  Mission 

TA 

096-79A 

25. 

Standard  Conditions 

TA 

779-78A 

26. 

Zone  Height 

TA 

991-83A 

27. 

Ballistic  MET  Message  81mm 

TA 

0365-80A 

28. 

Ballistic  MET  Message:  DA  Form  3675 

TA 

693-79A 

29. 

Table  D:  Basic  Data 

30. 

Top  Half  of  MET  Data  Correction  Sheet  for 

Mortars:  DA  Form  2601-1 

TA 

693-79A 

31. 

Table  B:  Temperature  and  Density  Corrections 

TA 

693-79A 

32. 

Table  A:  Wind  Components 

TA 

693-79A 

33. 

Table  C:  Propellant  Temperature 

TA 

693-79A 

34. 

Table  D:  Correction  Factors 

TA 

693-79A 

35. 

MET  Cross 

TA 

0365-8QA 

36. 

FDC  Advanced  Training  Tasks 

37. 

Firing  Table:  Illumination  Rounds 

38. 

Illumination  Cross 

TA 

1878-81A 

39. 

Illumination  Mark 

TA 

1541-78A 

40. 

Coordinated  Illumination 

TA 

1541-78A 

41. 

Top  Half  of  Computer's  Record:  Copy  II 

42. 

Bottom  Half  of  Computer's  Record:  Copy  II 

43. 

Screening  Mission 

TA 

60O-78A 

44* 

Screening  Mission:  Three  Requirements 

TA 

606-78A 

45. 

Smoke  Employment  Considerations 

TA 

606-78A 

46. 

Factors  Affecting  Smoke  Employment 

TA 

606-78A 

47. 

General  Atmospheric  Conditions  and  Effect  on  Smoke 

TA 

606- 78A 

48. 

Number  of  UP  Rounds  per  Minute  Required  to  Maintain 

a  Smoke  Curtain  on  a  500  Meter  Front  In  Flank  Winds 

TA 

606- 78A 

49. 

Quick  Smoke:  Three  Phases 

TA 

0365-80A 

C-l 
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|  FDC  BASIC  TRAINING  TASKS  | 

A.  FDC  ORGANIZATION  AND  F.QU I PMENT 

B.  OPERATE  THE  M16  PLOTTING  BOARD 

C.  PREPARE  OBSERVED  FIRING  CHARTS 

D.  PREPARE  A  MODIFIED  OBSERVED  FIRING  CHART 

E.  PREPARE  A  SURVEYED  FIRING  CHART 

F.  COMPUTE  BASIC  MISSIONS 

G.  SAFETY  DIAGRAM  PROCEDURES 

II.  USE  OF  DEFLECTION  CONVERSION  TABLES 
I.  DETERMINE  AND  APPLY  METEOROLOGICAL  CORRECTIONS 
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MAINTAINS  SITUATION  MAP 


FIRE  DIRECTION  COMPUTER 
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ON  HAND 
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TOTAL 

EXPENDED 

REMAINING 
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TYPES  OF  FIRING  CHARTS 

1.  OBSERVED 
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DETERMINING  INITIAL  DATA 
SHIFT  MISSION 


6.  INITIAL  AZIMUTH 
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VERTICAL  INTERVAL 
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Determining  Initial  Data 


TA  096-/9 A 


Determining  Initial  Data 
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6.  Determine  chart  range. 


STANDARD  CONDITIONS 

WEATHER 


4.  FIIHK6  TABLE  MUZZLE  VELOCITY 

5.  NO  own 


BALLISTIC  MET  MESSAGE  81  MM 
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TABLED 


FT  81-AI-3 
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(FH2J-S2  FllflSE) 


TA  693-79A 


VARIATItHS  IN  MIZZLE  VELICITY  HE  TO  FRIFELLANT  TEMPERATURE 


TA  693-79A 


TABLE  D 

CORRECTION  FACTORS 
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I  FDC  ADVANCED  TRAINING  TASKS  j 

A.  COMPUTE  A  TRAVERSE  MISSION 

B.  COMPUTE  A  SEARCH  MISSION 

C.  DETERMINE  FIRING  DATA  FOR  ILLUMINATING  MISSIONS 

D.  COMPUTE  DATA  FOR  SPLIT  SECTION  OPERATION 

E.  COMPUTE  DATA  FOR  SIMULTANEOUS  MISSION  OPERATION 

F.  DETERMINE  FIRING  DATA  FOR  FINAL  PROTECTIVE  FIRE 

G.  COMPUTE  AN  IMMEDIATE/QUICK  SMOKE  MISSION 


«■  nac  »a*«u»Mn*v»TJin  v1fM 


TA  1878 — 81 A 


NOTE  THAT  THE  AREA  ILLUMINATED  GETS  SMALLER 
AS  THE  ROUND  DESCENDS  HOWEVER,  TARGETS  WITHIN 
THE  AREA  RECEIVES  MORE  LIGHT. 


AT  ILL  MARK  TIME  LESS  HE  TIME  OF  FLIGHT 


COMPUTER’S  RECORD 


TA  532-78A 


rajfc 


SCREENING  MISSION 


EMPLOYMENT  CONSIDERATIONS 


ATMOSPHERIC  STABILITY  WIND  DIRECTION  AND  SPEED 


FACTORS  AFFECTING  SMOKE  EMPLOYMENT 


HUMIDITY  AND  PRECIPITATION 
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APPENDIX  D 


FDC  PROCEDURES  I  EXAMINATION 
INSTRUCTIONS  AND  ANSWER  KEY 


1.  These  are  in  addition  to  instructor's  orientation. 

2.  This  examination  consists  of  40  questions. 

3.  DO  NOT  WRITE  ON  OR  IN  THIS  TEST  BOOKLET. 

4.  The  following  equipment  is  required  for  this  examination: 
Ml 6  Plotting  Board 

HI  Pencil 
Computer' 8  Record 
Data  Sheet 
1  FT  81-A1-3 
Answer  Sheet 
Map,  Velburg 
MET  Forms 
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FDC  I  EXAMINATION 


SITUATION  A:  You  are  a  computer  for  an  81mm  mortar  platoon  and  the  platoon 
is  moving  to  its  assigned  position.  The  platoon  leader  receives  a  call  for 
fire  and  accepts  the  mission.  He  informs  you  that  the  mortars  are  presently 
at  vicinity  grid  041651  and  instructs  you  to  set  up  an  observed  firing  chart. 
Using  the  information  below  construct  the  chart  and  engage  the  target. 


NOTE:  Refered  deflection  2400 


call  ~  for  -  nut 

FDC  ORDER  It 

DAO 

a/f  sec. 
6Ut>  oyttfl 
P.  1.0 

MORTTOFFE 

MO RT  TO  ADJ 

OASIS  FOR  CO««  •••••••»••••••«•••• 

SHEAF 

yut  ttiy  Jwn  .lN.fWU.— 

METHOD  OF  FFE  .S.MI.h . . 

RG  LATERAL  SPREAD . . 

ZONE  ••••••••••••••••••#•••••••• 

TIME  OF  OPENING  FIRE  «)K)n . . 

1.  What  is  the  direction  of  fire? 


A.  0200 

B.  0250 

C.  0350 

D.  2400 


2.  What  is  the  deflection  and  elevation  for  the  first  round? 


PEF 

ELEV 

DEF 

El.EV 

A. 

2450 

1110 

c. 

2400 

1068 

B. 

0250 

1091 

D. 

2400 

1091 

The  FO 
second 

spots  the 
round  is 

first  round  and 
fired  and  the  FO 

sends 

sends 

these  corrections:  R100  ♦ 
this  correction:  R50  ♦  50 

100.  The 
FFE. 

NOTE:  OT  DIR  0400 


3.  What  is  the  correct  subsequent  fire  command  for  the  FEE? 


1  MORT 
|  FIRE 

METHOD 

FIRE 

d«fl 

*7? 

CMC 

TIME 

SITTING 

11 

■  1 

■  8 

IOA7 

ECEJ 

m  a 

■  8 

D£!l 

EH-E3 

— 

— 

io  an 

sec 

jVSO 

1047 
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SITUATION  CONTINUED:  The  FO  sends  EOM,  EST  20%.  You  mark  as  tgt  BC01  and 
update.  The  section  leader  hands  you  the  call  for  fire  and  FDC  order  below 
and  instructs  you  to  engage  the  target. 


4.  What  is  the  angle  T  to  be  recorded? 

A.  0  C.  470 

B.  500  D.  330 

The  FO  spots  the  round  and  sends  L50. 

5.  What  is  the  deflection  and  elevation  for  this  round? 


DEF 

ELEV 

DEF 

ELEV 

A. 

2433 

0914 

C. 

2344 

0821 

B. 

2344 

0981 

D. 

2433 

0981 

The  FO 

sends 

this  correction  +50  FFE. 

6.  What  is  i 

the  command 

deflect lon(  s) 

for  the 

FFE? 

A.  2351  C.  1-  2372 

2-  215J 

3-  2330 

B.  I-  2459  D.  I-  2331 

2-  2449  2-  2351 

3-  2439  3-  2171 

FO  sends  EOM*  OP  Dest.  Mark  as  tgt  BC02. 

SITUATION  B:  After  completing  the  mission  the  platoon  moves  to  vicinity  grid 
047662.  You  will  be  here  for  a  short  period  of  time  and  the  platoon  leader 
tells  you  to  set  up  an  observed  chart  and  fire  a  mark  center  sector  lor  the 
FO.  Using  the  information  below  construct  the  chart  and  lire  the*  HUS. 

1.  Direction  of  lire  0820 

2.  Ret e red  deflection  0700 

3.  Distance  to  MCS  3600  meters 
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SITUATION  CONTINUED:  After  firing  the  MCS  the  section  leader  hands  you  the 
call  for  fire  and  FDC  order  below  and  instructs  you  to  compute  the  mission. 


CALL -TOO  -  TIM 

FDC  ORDIA  | 

P63L 

A/F 

6AI&  07861  a 

c.i.o 

i 

■HIIT  VA  >M 

moit  to  aoj 

MtTM  Of  ATI.J.nff.... . ...J 

(MIAl  eMIiiaaiaatiii.aitXHM.a 

tut  I  A  A  grill  •  offllH«OOOOtOOflOAOO 

mctmoo  or  rrc  aiSimw«M«i«»«»» 

00  L  AT  COAL  100CA0  •••••••••••••«• 

2 OMf  ••••••••••••••••«•«•■•••••• 

TMI  OF  Of  CNtNC  Flif 

7.  What  is  the  correct  initial  fire  command? 


|  A  INITIAL  FIN  COMMAND 

■DOT  TO  FOllOO. jl 

MOOT  TO  FMII 

mctmooof  rtuJj 

J9 

omiCTiiTuJBM 

_ 

- 

Smmmihmim 

tmt  WftiMO 
lilVATIMtMK 

g  INITIAL  PMKK  COMMAND 


MMt  TO  FOLLOM*! 
INCH  A  #UII  .ft 
KMT  TO  FIOI 

i|Mf  or 


ocrtccTtOM 

CNAOOl 


T MI  HTTMtO 

IU«iTior(l 


am::::: 


. . 


^  INITIAL  INI  COMMAND 

p  initial  fin  command 

■SOT  ?•  MUM*  jumitMi mini 

MOOT  Tl 

•MCii  A  FOSI 

tout  o  foie 

MDiT  ID  fm  ****1**i*}'*******H*i 
MCVNDOOF  NNtiiflliiMMHMit 

MOOT  TO  Flt« 

mi  moo  or  noo.f-AM. _ 

xZ&jblm . t 

NHICfiNUtinMwiiMMtMiit* 
CMA00I  ••  MIHIIAI  t*M »MM»M Ml  • 

NHICfiDitPilMniMMitHMtt 

cmaooi  ••••••••  «j|«*  •••••••*•••••• 

ttHIHIIIIMIIIHIMMtltllMtll 

f  tal  Ifl  T  VMM 

ijtii/jr*,**M******* 

1M  MM“*  .XJ,5Vtf . . 

UlVATlOM.«»P!Ii/Z  ....  . 

The  KO  sends  FFE.  The  rounds  are  fired  and  the  FO  sends  EOM,  EST  30%  CAS 
Hark  as  tgt  BD03, 


SITUATION  CONTINUED:  After  updating  the  platoon  leader  receives  a  call  for 
fire  and  after  checking  his  map  issues  the  FDC  order.  He  instructs  you  to 
compute  the  mission.  Using  the  call  for  fire  and  FDC  order  below  compute 
the  mission. 


8. 

What 

is  the 

def lection(s)  and 

elevation  for  the 

first  round(s)? 

DEF 

ELEV 

DEF 

ELEV 

A. 

0844 

0995 

C. 

0844 

0941 

B. 

'  0646 

0995 

D. 

0646 

0941 

The 

FO  spots  the 

first  round(s)  and  sends 

these  corrections  L300  -  200. 

9. 

What 

Is  the 

command  range  and 

charge 

for  these 

rounds? 

Rang 

e  Charge 

Range 

Charge 

A. 

3500 

7 

C. 

4000 

8 

B. 

3600 

7 

0. 

3600 

8 

The  round(s)  are  fired  and  the  FO  sends  this  correction  -50  FPE. 
10.  What  is  the  subsequent  command  for  the  FFE? 


The  rounds  are  fired  and  the  FO  sends  EOM*  Ammo  Point  Burning. 
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SITUATION  CONTINUED:  After  marking  the  tgt  BDOA  and  updating,  you  are  handed 
the  call  for  fire  and  FDC  order  below.  You  instruct  the  RTO  to  request  the 
FO's  azimuth  to  two  unknown  points.  The  FO  sends  MCS  -  0710,  BD04  0500. 

After  locating  the  FO  you  compute  the  mission. 


CUl-FO«-FHtl 

PDC  OROCt 

D63L 

a/f  AmAA 
sis  otto 

J>IST  3000 
T*X**X> 
VCNS  nJ 
HOOD  UU£ 

most  TO  aOJ  tCffb . 

MTN  Of 

•AM  ftt  COM  ••••••••••••••••••• 

SWtAf 

mk  P^J***** 

mitmoo  or  f  f  i  w 

tft  iATCOAt  If  MAO 

m  «t  «««•'*«. £& . 

11.  What  is  the  correct  heading  data? 


"  o 

|oe  K  COM 

0 

CM  AIT  N»L 

0¥& 

t"“”t  A7AT 

A 

hh  com 

o 

Aitett  t 

/SO 

CM  £. 

B 

0 

|OMO  H  COM 

0 

CNAOT  MU 

OSAO 

c~*’-  3000 

D 

OtflCtM 

0 

MHI  T 

O 

a  gr- 

C 

"  0 

lane  m  com 

0 

CNAOT  Mfi 

0¥S6 

3006  s 

MHCtM 

0 

MM  T 

/40 

*"•  6  :! 

o 

i 

t 

L 

o 

Obi yQ 

«MMM  ^^5 

|MH«M.  0 

“  £  - 

The  FO  spots  the  round  and  sends  these  corrections  R100  -  100  FFE. 


12.  What  is  the  total  number  of  rounds  in  the  Rds  Exp  column  after  firing 


the 

FFE? 

A. 

1  HE 

c. 

7 

HE 

6  VP 

6 

WP 

B. 

6  HE 

D. 

7 

HE 

6  WP 

7 

WP 

The  FO  sends  EON,  EST  \0%  CAS. 
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SITUATION  C:  After  4  weeks  in  the  field  your  platoon  is  sent  to  a  rear  area. 
While  there  the  platoon  leader  decides  to  go  to  the  range.  He  stops  at  range 
control  and  obtains  the  following  safety  information: 


1. 

Firing  position  coordinates 

0300  6500 

2. 

Charge  Zone 

1  -  6 

3. 

Min  Range  500 

Max  Range  2850 

4. 

Left  limit  AZ  1850 

Right  limit  AZ  2500 

5. 

Refered  Deflection 

2800 

SITUATION  CONTINUED:  With  above  information  construct  an  observed  firing 
chart  and  apply  the  safety  fan. 

13.  What  is  the  deflection  for  the  left/right  limit  AZ? 


Left  PEF  Right  DEF 

A.  3125  2740 

B.  2475  3000 

C.  3150  2500 

D.  2450  3100 

14.  What  is  the  max  charge  and  min  elevation  that  can  be  used? 

CHG  ELEV 

A.  6  1076 

B.  7  1162 

C.  5  0899 

D.  4  0800 


15.  What  is  the  max  elevation  for  charge  4? 

A.  1507  C.  1410 

B.  1497  D.  0800 


SITUATION  D:  After  a  week  in  the  rear  area  the  mortar  platoon  is  sent  cut 
to  the  field  to  vicinity  grid  105  673  to  conduct  a  registration  mission. 

While  the  platoon  is  firing  the  registration,  the  platoon  leader  determines 
an  8  digit  grid  location  and  altitude  of  the  mortar  position.  He  instructs 
you  to  construct  a  modified  observed  firing  chart.  Use  the  inlorroatlon  below. 


1 .  nor tar  Grid 

2.  OP  1  Grid 

3.  Direct  ion  of  Fire 

4.  Refered  Deflection 

5.  Grid  Intersection 

6.  Forward  plot  RPl 


1050  6730  Alt  420 

100  670  Alt  470 

3200 

4800 

11/65 

Deflection  4810 
Chart  Range  3500 
ALT  500 
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SITUATION  CONTINUED:  The  platoon  leader  hands  you  a  call  for  fire  and  FDC 
order  below  and  instructs  you  to  compute  the  mission: 


CAU-FOft-NM 


0  01 

AJF  Shift 
RPl  _ 
M3HS0 

*900  "SCO 
OK HO 

Mjnmmsue 

U)/COtfC4 

com+< sl 


FOC  OtOCR 


What  is  the  range  correction  for  VI? 


A.  +40 

B.  +70 


C.  +35 

D.  +80 


What  is  the  correct  initial  fire  command? 


k  IMTIM  *«« 


ft 


I*  t 


g  IMTIM.  PMC  COMM  MM 


•mi  it  mi •*•••». $&£*••••••••• 

Mitt  4  nil  otmfl . 

"••I  tl 

W  flUMiWlMU . 

. . 

CM  *941 

tMHMtMttllMIIMtMmitMIM 

1M*  MTTM4 


•ttuiv 

iinnlrn 


£  MMTIM  FM1 


ft 


IMTIM  FMI 


The  FO  spots  the  first  round(s)  and  sends  this  correction:  +50  FFE. 


18.  What  are  the  deflections 

A.  1-  4767 

2-  4755 

3-  4743 

C.  1-  3377 

2-  3365 

3-  3353 

The  FO  sends  EOM,  Tgt  Dest. 
NOTE:  Mark  as  Tgt  CD  004. 


required  to  fire  these  rounds? 

B.  1-  4745 

2-  4755 

3-  4765 

D.  1-  3666 

2-  3656 

3-  3646 


SITUATION  CONTINUED:  After  updating  the  section  leader  hands  you  the  call 
for  fire  below  and  Instructs  you  to  compute  the  mission. 


CAU-PM-FIRC 


DOS 
FFfi  sec 

GUblOOVtS 

TRUCK  fAKK 

nore : 

OTMtaaOO 

act  ¥60 


19.  What  is  the  correct  FDC  order: 


^  taconMt 

^  ipcoetcs 

■MV  Vf  HI 

•§  ail  _ _ 

ftiif  t*  rn _ 1?^^? _ _ ... 

■MV  VI  All . 

«|TNW 

•ifMti  AlllMUyitMlUMtdlMt 

•am»m  CM  .ACfJouMH, 

lilHrMfHI  _ _ _ _ 

1*1**  (IHMttltllUlMtUHHtH 

*M«U  1  ftflt  llnitttUIMMMddt 

MttlHMtMMIUdMMMtttMMt* 

ft •  VMM  W 

Mi  VMM  M 

N  lAVIIili 

M  tNt*9MIM((WWMM 

•Mi  MMtWtttMttlMMMMIIH 

f«M  •*  MtMftH  9m  . 

VMrtWWlMMflMI  M*lK . 

0 

0  ncwn 

IA  Ail  ffflL 

■MV  V®  M| 

■MV  V#  AS*  ••••>•£••• . 

uA a 

■•VMM 

MIllllMHItUIIHMH 

•AM  *N  CMS 

"jjk* 

mCVhM  M  M.<4JWU..„.... 

•*M*MCNi 

Ml** 

MttUk/MtL 

iWtMtlmlMauuttttHtM** 
••VMM  M 

SS  iAtfSAi  l*Ne  MlllltMMHH 
•Mi  mmimhhh«(niii|mhn 

tMiwuMdiMi 

D-9 

•Mi  ••••••••••••••••••«•«•»•••• 

fifti  M  MtMM*i  *«•  **MK . . 

Whit  is  the  initial  fire  command? 


g  Ht  I  At  Ml  com  AH 


•oat  to  PttLt«. ••$£&•••< 


MILL  I 
MM?  ft 
MITNM 


*  .MR; 

ft  fHI 

tor  rMij.nl 


I 

|**»NlMH*t* 


•i  pl  ic  <4  !«»•••••••••  •••••• 

CMAfttl 

TMl  IfTtMf  'tttfVft'*1***"*'*** 
lLlUTANHiPlni(t»t»MHtH** 


r  mtiAtfiM 


■tit  ft  P«LLHm9  SntiiN 
IMfiL  A  Pitt  •!$/£•••••»••• 
MttT  tt  P*tt  ***1*VV***««< 

OUNI  mhAhmiihnmii 


iinniM  him« 


CWHI 
VMt  ttftttf 


•ItHMMMt 


tatiAi  mi  comum 


21.  What  is  the  VI  for  this  mission? 

A.  ♦AO 

B.  0 

C.  *20 

0.  -40 

The  round(s)  ire  fired  and  the  FO  sends  EON,  h  trucks  burning. 
NOTE:  Mirk  is  Tgt  CO  05 
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SITUATION  CONTINUED:  After  updating,  you  are  handed  the  call  for  fire  and 
FDC  order  below  and  instructed  to  compute  the  mission: 


c*u- roe -Fiat 

nc  otocs 

066 
a/f  /eta* 

uM«  VA 

mat  to  aoi  .2 , 

■vfM  at 

DH  3010 
01ST3V  00 

•AMS  ASA  COAA . ••••••••. 

mmtourai 

mITNOI  OA 

AC  iATIAAL  IOAI*0...»..M...t.M 

10*1 

VMl  OP  fAIMMA  AMI 

22.  What  is  the  altitude  of  the  target? 

A.  420 

B.  520 

C.  470 

D.  495 


What  is 

the  command 

deflection 

and  elevation  to  fire  the  first  round? 

DEF 

ELEV 

DEF 

ELEV 

A.  4835 

0911 

C.  4835 

0862 

B.  4865 

0862 

D.  4865 

0911 

The  FO  spots  the  round  and  sends  these  corrections,  L100  ♦  100. 
24.  What  is  the  chart  deflection  for  round  2? 

A.  4866 

B.  4902 

C.  4846 

D.  4805 

The  FO  sends  LSO  FFE. 


D-l  1 


25.  What  is  the  correct  subsequent  fire  command  for  the  FFE? 


NOTE:  EOM,  mark  as  Tgt  CD  06 

SITUATION  E:  Your  platoon  moves  into  a  surveyed  firing  position  and  the 
platoon  leader  instructs  you  to  construct  a  surveyed  firing  chart.  Using 
the  information  listed  below  construct  the  chart. 

1.  Mortar  grid  1190  6843  Alt  400 

2.  Reference  point  grid  1576  6790  Alt  430 

3.  Refered  deflection  1000 

4.  Grid  intersection  14/69 

26.  What  is  the  direction  of  fire? 


A. 

1000 

C. 

1740 

B. 

4  700 

D. 

1660 

SITUATION  CONTINUED:  You  are  going  to  conduct  a  coordinated  registration 
and  you  send  a  MTO:  Register  RP  #1.  The  FO  sends  DIRECTION  1500. 

27.  What  is  the  initial  firing  command  sent  to  the  gun  section? 
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The  round  is  fired  and  the  FO  sends  L100  +  150.  The  second  round  is  fired. 
The  FO  spots  that  and  sends  -50.  The  third  round  is  fired  and  the  FO  sends 
F25  -  25,  EOM  R/C.  You  tell  the  FO  to  prepare  to  adjust  sheaf.  He  sends  S/L. 


28.  What  is  the  correct  subsequent  fire  command  for  the  section? 


ei 

Ml T MOO 

nil 

MU 

tM< 

ICTfMl 

•III  j 

A 

E33 

B 

[gee. 

W1 

im 

C 

E33W.1 

ID3L 

D 

EfZ3 

SITUATION  CONTINUED:  After  the  section  fires,  the  FO  spots  the  round  and 
sends  the  following  corrections: 


#1 .  R20 

#3.  RIO 


29.  What  are  the  correct  subsequent  commands  for  1  and  3? 


A  „ 


B 

C 


o 

BZZB 

Ml  VMM 
IIM 

Mil 

i^i 

TIM! 
MV  TWO 

•m 

Efrl 

K23 

WHU 

pi 

0WF 

ma 

sec 

noun 

nsmziRn 

I 

KE0 

1 _ 

mmmmmwm 

lB—B ^ 

■  n 

the  corrections  for  the  registration. 


30.  What 

is  the  range  correction? 

A. 

+  50 

B. 

-50 

C. 

+  100 

D. 

-100 

31.  What 

is  the  range  correction  factor? 

A. 

-13 

B. 

+13 

C. 

+  50 

D. 

+  12.8 

SITUATION 

CONTINUED:  The  initial  chart  deflection 

deflection  was  1036. 
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32.  What  is  the  deflection  correction? 


A.  R26 

B.  0 

C.  L26 

D.  L20 

SITUATION  CONTINUED:  After  updating  the  board  and  data  sheet,  the  section 
leader  hands  you  this  call  for  fire  and  FDC  order.  He  instructs  you  to  compute 
the  mission. 


cau-fm-fmc 

FKOtMR 

M  *©/0 
*150-4 oo 
0$J  ICO 

iw as 

MMT  TO  Ml 

MMT  TO  AOJ  . . 

IICTM  OF 

ftAMS  FOO  COOS  All . . 

HHAF  COM»M^U|t,«MUMM«U 

»wiypBRAlow.*n 

MTN00  0FFM«<3MK.hmm.m 

00  LATUM.  IFOCAO  •••••••••••••«« 

TM(  OF  OOtTNMO  FMt 

33.  What  is  the  range  correction  for  VI? 

A.  -70 

B.  +20 

C.  +48 

D.  -35 

34.  What  is  the  total  range  correction  (TRC)  to  apply? 

A.  +83 

B.  -35 

C.  +35 

D.  +13 

25.  What  is  the  command  deflection  for  the  first  round? 


A. 

1013 

B. 

0961 

C. 

0987 

D. 

1050 

D-14 


36.  What  is  the  correct  initial  fire  command? 


The  FO  spots  the  round(s)  and  sends  FFE.  You  fire  the  rounds,  the  FO  sends 
EOM,  6  trucks  burning.  Hark  as  Tgt  DC  10. 

SITUATION  CONTINUED:  During  the  registration  you  received  this  HET  message: 

MET  B  31  MIF  MIF 

01 1250  061  987 

003110  998  976 

013009  029  976 

023018  039  974 

03280S  976  999 

043010  020  976 

052711  010  987 

062904  987  987 

You  request  the  platoon  sergeant  to  give  you  the  powder  temperature.  He  tells 
you  78°.  After  receiving  the  information  compute  the  NET  message. 


0-15 


37.  What  is  the  corrected  values  for  air  temperature  and  air  density? 


A. 

119.5 

95.5 

B. 

-  .5 

-2.1 

C. 

+2.1 

+  .5 

D. 

102.5 

99.7 

38.  What 

is  the  unit 

correction  for  air  density? 

A. 

-11.8 

B. 

11.7 

C. 

-12.1 

D. 

11.9 

SITUATION 
to  be  R12 

CONTINUED: 

-  6,  several 

After  computing  the  MET  and  determining  the  corrections 
hours  later  you  receive  another  MET.  After  computing 

it  and  determining  the  correction  L31  +  30,  you  compare  and  apply  the 
corrections  to  update  your  firing  data. 

39.  What  is  the  RCF  to  apply? 

A.  +22 

B.  -18 

C.  +48 

D.  +30 

40.  What  is  the  deflection  correction  to  apply? 

A.  R 1 2 

B.  L69 

C.  L26 

D.  L31 
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EXAMINATION 


FDC  PROCEDURES  I 
ANSWER  KEY 


D-17 


EXAMINATION 


FDC  PROCEDURES  I 

QUESTION  POINT  VALUE 


QUESTION  VALUE  QUESTION  VALUE 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


2 

2 

3 

2 

2 

2 

2 

3 

3 

3 

3 

2 

3 

2 

2 

3 

3 

3 

2 

3 


21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 


FDC  I  EXAMINATION 


SITUATION  A:  You  are  a  computer  for  an  8lmm  mortar  platoon  and  the  platoon 
la  moving  to  its  assigned  position.  The  platoon  leader  receives  a  call  for 
fire  and  accepts  the  mission.  He  informs  you  that  the  mortars  are  presently 
at  vicinity  grid  041651  and  instructs  you  to  set  up  an  observed  firing  chart. 
Using  the  information  below  construct  the  chart  and  engage  the  target. 


NOTE:  Refered  deflection  2400 


CAU-pee-pmc 


pdc  own 


040 

A/Fset 
Ml*  004471 
P.1.0 


MOOT  TO  Ml 
MOO?  TO  WJ 

MITNOF  AKI...I.M. 

MW  f 01  COOK  ««•  rtMtHHttHMt 
SMIAF  COOK.*. 


MlTHOO  OF  Ml  JI.MXm. 


mm 


i**.. 

... 


Kfi  tATIKM.  IKK I 4# 

I OWl  •••••• . . 

VtWl  OF  OOtWtWC  FHII  • 


1.  What  is  the  direction  of  fire? 


A.  0200 
Q  0250 
C.  0350 
0.  2400 

2.  What  is  the  deflection  and  elevation  for  the  first  round? 


OEF 

ELEV 

PEF 

El.EV 

A . 

2450 

1110 

C.  2400 

1068 

B. 

0250 

1091 

/!?)  2400 

1091 

The  FO  spots  the  first  round  and  sends  these  correct  Ions:  WOO  *  100,  The 
second  round  is  fired  and  the  FO  sends  this  correction:  f'*»0  •  50  KKK . 

NOTE:  OT  DIR  0400 


3.  What  is  the  correct  subsequent  fire  command  lor  the  KFK? 
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SITUATION  CONTINUED:  The  FO  sends  EOM,  EST  20%.  You  mark  as  tgt  BC01  and 
update.  The  section  leader  hands  you  the  call  for  fire  and  FDC  order  below 
and  instructs  you  to  engage  the  target. 


CAlUNl-fMI 

rtcesMft 

060 

A/P  Shift* 
BC  01 

PI*  **l«> 
AJOD-300 

euy  of 

wit  to  if  i  .Jnjf. . . . 

MOOT  TO  . 

MCTM  Of  tll»jliM..« . «•••• 

OAtli  POO  C0*0 

Wie  CMR.MNXJtm* . 

IMIU  0  PVXI  XtiA.tMtM . . 

Ml T MOO  OP  PPK  AiMUhih*.*. 

00  lAtltAt  WMAO 

TMIt  OP  OflMMK  f  Ml  .W(K . 

4.  What  is  the  angle  T  to  be  recorded? 

A.  0  C.  470 

B.  500  ©  330 

The  FO  spots  the  round  and  sends  L50. 


What  is  the 

deflection 

end  elevation  for 

this  round? 

DEF 

ELEV 

DEF 

EhEV 

A.  2433 

0914 

C. 

2164 

0821 

fa  2344 

0981 

I). 

243  1 

0981 

The  FO  sends  this  correction  *50  FFE. 


What 

is  the  command 

del  let t ion( s )  for  the  FFK? 

A. 

2331 

(fa  1  -  2372 

W  2-  21 M 

U  2110 

B. 

1-  2439 

D.  1-  2111 

2-  2449 

2-  21r»| 

3-  2439 

1-  2171 

FO  sends  EON,  OP  Dost.  Nark  as  tgt  BC02. 


SITUATION  B:  After  completing  the  mission  the  platoon  moves  to  vit  iuiiy  grid 
047662.  You  will  be  here  for  a  short  period  ol  time  and  the  platoon  leader 
tells  you  to  set  up  an  observed  chart  and  fire  a  mark  center  sector  for  the 
FO.  Using  the  Informal  ion  below  const ruct  the  chart  and  lire  the  HCS . 

1.  Direction  of  fire  0M?0 

2.  Refered  deflection  0700 

3.  Distance  to  HCS  ‘1600  meters 


n-2o 


SITUATION  CONTINUED:  After  firing  the  MCS  the  section  leader  hands  you  the 
call  for  fire  and  FDC  order  below  and  instructs  you  to  compute  the  mission. 


cau-Pie-ftai 

rtc  oaten 

A/P 

6*10  07S61SL 

c.i.  o 

mort  ft  til  ..JT.Iw . 

IMKaP  till . •••••••••••until 

"""••••jjae . 

Uifi  t  a  fuf|  •AllBLitaAtARttAai 

Ml  f NOD  Of  f  ft  ••••••• 

VMC  Of  tMMNt  fMI  .Mil*. . 

7.  What  is  the  correct  initial  fire  command? 


[OX5EE91 

fg  auTut  pmi  coMaaaa 

!  .  51^ 

Mttf  ft  fMiH(Hnm.itM«(M(« 

Mttt  i  test  JiM . 

aaav  ft  net  •WmAm************ 
atgiMeet  Fiat  »$«##»«»«** 

Milt  A  ftll  ./Jfift . 

tttf  ft  Pm 

m# — 

ttnccTMWjiMmfC************** 

CntlH 

NPllCfN^K4Mm«H«H»H*((( 
CNAttf  i.ia...*...............*.. 

TM  Ml  VMS  . . 

L . 

f|M|  iff  IMA 

C,  wit  uu.  mi  count* 

p  tatfiat  mi  ceMum 

tttf  ft  ffuHMnjnfwiMinM. 

•muiifti  .HRA... . . 

■ttf  ft  ftlltt 

wuiPfil,jH|ft . 

Mttf  ft  r»t«  ,iKAu . f 

Mttf  ft  fltt  ***Y*i*|*******IHtl 
RlfRMM  Ntt.ijH. . . 

. 

Nftl(fMblQMm«HMMNIlM 

QIAaBa  mm  aSarr m  mmm  m mmm  fRfti  mm  mm  mm  m 

Mr  LtCf  MN.MiMK.  MR  MtNMtl 

vtvv  vVfVVVvvvvitHVtvivt  tvv 

O'***. 

fMf  UffMt 

Mv*ttitl,M7iKr«.H . . 

fNH  UffMt 

_ T.TTtT 

Tha  FO  sends  FFE.  The  rounds  are  fired  and  the  FO  sends  EON,  EST  10X  CAS. 

Hark  as  tgt  BD03. 
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SITUATION  CONTINUED:  After  updating  the  platoon  leader  receives  a  call  for 
fire  and  after  checking  his  map  issues  tin*  FDC  order,  lie  instructs  you  to 
compute  the  mission.  Using  the  call  for  fire  and  FDC  order  below  compute 
the  mission. 


8.  Hhac 

is  the 

def lection( s) 

and  e levari 

on  for  the 

first  round(s)? 

DEF 

ELEV 

DEF 

F.I.F.V 

O 

0844 

0995 

C. 

0844 

0941 

B. 

0646 

0995 

D. 

0646 

0941 

The  FO  spots  the  first  round(s)  and  sends  these  corrections  1.300  -  200. 
9.  Vhat  is  the  command  range  and  charge  lor  these  rounds? 


R^nge 

Charge 

Range 

Charge 

A. 

3500 

7 

C.  4000 

8 

0 

3600 

7 

!>.  3600 

8 

The  round(s) 

are  fired 

and  the 

FO  sends  this  correction 

-50  FFF. 

The  rounds  are  fired  and  the  FO  sends  ROM,  Ammo  Point  Burning. 


SITUATION  CONTINUED*  After  marking  the  tgt  111)04  and  updating)  you  are  handed 
the  call  for  fire  and  FDC  order  below.  You  instruct  the  RTO  to  request  the 
FO*s  azimuth  to  two  unknown  points.  The  FO  sends  MCS  -  0710,  8D04  0500. 

Alter  locating  the  FO  you  compute  the  mission. 


11*  What  is  the  correct  heading  data? 

0 

B 


C 


D 


The  FO  spots  the  round  and  sends  these  corrections  R100  -  100  FFE. 

12*  What  is  the  total  number  of  rounds  in  the  Rds  Exp  column  after  firing 


the 

FFE? 

A. 

1 

HE 

©  1 

IIK 

6 

WP 

W  6 

WP 

B. 

6 

HE 

D.  1 

HE 

6 

WP 

7 

WP 

The  FO  sends  EON,  EST  10Z  CAS. 
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SITUATION  C:  After  4  weeks  in  the  field  your  platoon  is  sent  to  a  rear  area. 
While  there  the  platoon  leader  decides  to  go  to  the  range.  He  stops  at  range*  . 
control  and  obtains  the  following  safety  information: 


1. 

Firing  position  coordinates 

0300  6500 

2. 

Charge  Zone 

1  -  6 

3. 

Nln  Range  500 

Max  Range  2850 

4. 

Left  limit  AZ  1850 

Right  limit  AZ  2500 

5. 

Refered  Deflection 

2800 

SITUATION  CONTINUED:  With  above  informarion  construct  an  observed  firing 
chart  and  apply  the  safety  fan. 

13.  What  is  the  deflection  for  the  left/right  limit  AZ? 


Left  DEF  Right  PEF 

A.  3125  2740 

B.  2475  3000 

©  3150  2500 

D.  2450  3100 

14.  What  ik  the  max  charge  and  min  elevation  that  can  be  used? 

CHC  ELEV 

©  6  1076 

B.  7  1162 

C.  5 

0.  4  0800 

15.  What  1.  the  mi  elevation  lor  charge  4? 

A.  1507  C.  1410 

0  1497  D.  0800 


SITUATION  D:  After  a  week  in  the  rear  area  the  mortar  platoon  is  sent  out 
to  the  field  to  vicinity  grid  105  673  to  conduct  a  registration  mission. 

While  the  platoon  Is  firing  the  registration,  the  platoon  leader  determines 
an  8  digit  grid  location  and  altitude  of  the  mortar  position.  He  instructs 
you  to  construct  a  modified  observed  firing  chart.  Use  the  information  below. 


1. 

Mortar  Crid 

1050  6710 

Alt 

420 

2. 

OP  1  Crid 

100  670 

Alt 

470 

3. 

Direction  ol  Fire 

*2iH) 

4. 

Refered  Deflection 

4800 

5. 

Grid  Intersection 

11/65 

6. 

Forward  plot  RP1 

Del  l«*ct  inn  4810 
Chart  Range  1500 

ALT  500 

D-24 


SITUATION  CONTINUED:  The  platoon  leader  hands  you  a  call  for  fire  and  FDC 
order  below  and  instructs  you  to^ compute  the  mission: 


CAU-tOft-FMI 
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What  is  the  range  correction  for  Vi? 

A.  +40  (C?) 

B.  +70  D.  ♦  80 

What  is  the  correct  initial  (ire  command? 
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The  FO  spots  the  first  round(s)  and  sends  this  correction:  +50  FF£ 


18*  What  are  the  deflections 

^  l-  4767 
^  2-  4755 
3-  4743 

C.  1-  3377 

2-  3365 

3-  3353 

The  FO  sends  EOM,  Tgt  Dest. 
NOTE:  Hark  as  Tgt  CD  004. 


required  to  fire  these  rounds? 

B.  1-  4745 

2-  4755 

3-  4765 

D.  1-  3666 

2-  3656 

3-  3646 


SITUATION  CONTINUED:  After  updating  the  section  leader  hands  you  the  call 
for  fire  below  and  instructs  you  to  compute  the  mission. 


CM.L -POS-PMI 
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19.  What  is  the  correct  FDC  order? 
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as  iAViSAi  . . . 

tSM 

ValWWWMS  MSI  ••NILl.Ht 

WSWWflaW  MBS 

20.  What  is  the  initial  fire  command? 


^  mitiai  mi  ernmkm 
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21.  What  is  the  VI  for  this  mission? 

0  *40 

B.  0 

C.  +20 

0.  -40 

The  round(s)  are  fired  and  the  K0  sends  E0M,  6  trucks  burning. 
NOTE;  Mark  as  Tgt  CD  05 
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SITUATION  CONTINUED:  After  updating,  you  are  handed  the  call  for  fire  and 
FDC  order  below  and  instructed  to  compute  the  mission: 


c ah  -  roc  - mi 

roc  Off  MR 
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OK  3010 
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22.  What  is  the  altitude  of  the  target? 

A.  420 

B.  520 
470 

D.  495 


23. 


What  is 


the  command  deflection 


and  elevation  to  fire  the  first  round? 


DEF  ELEV 

0  4835  0911 

B.  4865  0862 


DEF  ELEV 

C.  4815  0862 

D.  4865  091  1 


The  FO  spots  the  round  and  sends  these  corrections,  L1G0  *  100. 
24,  What  is  the  chart  deflection  for  round  2? 

(T)  4868 

B.  4902 

C.  4848 

D.  4805 


The  FO  sends  L50  FFE. 


25.  What  Is  the  correct  subsequent  fire  command  for  the  FFE? 


NOTE:  EOM,  mark  as  Tgt  CD  06 

SITUATION  E:  Your  platoon  moves  into  a  surveyed  firing  position  and  the 
platoon  leader  instructs  you  to  construct  a  surveyed  firing  chart.  Using 
the  information  listed  below  construct  the  chart. 


1. 

Mortar  grid 

1190  6843 

Alt 

400 

2. 

Reference  point  grid 

1576  6790 

Ait 

430 

3. 

Refered  deflection 

1000 

4. 

Grid  intersection 

14/69 

26.  What  is  the  direction  of  fire? 

A.  1000  0  1740 

B.  1700  D.  1860 

SITUATION  CONTINUED:  You  are  going  to  conduce  a  coordinated  registration 
and  you  send  a  NTO:  Register  KP  #1.  The  KO  sends  DIRECTION  1500. 


The  round  is  fired  and  the  FO  sends  MOO  i  MO.  The  second  round  is  fired. 
The  FO  spots  that  and  sends  -50.  The  third  round  is  fired  and  the  FO  sends 
R25  -  25,  EOM  R/C.  You  tell  the  FO  to  prepare  to  adjust  sheaf.  He  sends  S/L. 


SITUATION  CONTINUED:  After  the  section  fires,  the  FO  spots  the  round  and 
sends  the  following  corrections: 

#1 .  R20 

#3.  RIO 

29.  What  are  the  correct  subsequent  commands  for  1  and  3? 


SITUATION  CONTINUED:  After  the  section  refires,  you  in  the  FDC  are  working 
the  corrections  for  the  registration. 

30.  What  is  the  range  correction? 

(*)  +5° 

B.  -SO 

C.  .100 

D.  -100 

31.  What  is  the  range  correction  factor? 

A.  -13 
^  *13 

C.  .50 

D.  .12.8 


SITUATION  CONTINUED:  The  initial  chart  del  lection  was  1010,  the  tinal  command 
deflection  was  1036. 


32.  What  is  the  deflection  correction? 

A.  R26 

B.  0 
©  L26 

D.  L20 

SITUATION  CONTINUED:  After  updating  the*  board  and  data  sheet,  the  section 
leader  hands  you  this  call  for  fire  and  FDC  order.  He  instructs  you  to  compute 
the  mission. 


CAU-ftOft-fttftt 
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33.  What  is  the  range  correction  for  VI? 

A.  -70 

B.  +20 

C.  +48 
0  -35 

34.  What  is  the  total  range  correction  (TRC)  to  apply? 

A.  +83 

B.  -35 

C.  +35 
©  +13 

35.  What  is  the  command  deflection  for  the  first  round? 

1013 

B.  0961 

C.  0987 

D.  1050 
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36 


Whit  is  the  correct  initial  fire  command? 
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The  FO  spots  the  round(s)  and  sends  FFE.  You  fire  the  rounds,  the  FO  sends 
EOM,  6  trucks  burning.  Mark  as  Tgt  DC  10. 


SITUATION  CONTINUED:  During  the  registration  you  received  this  MET  message: 


MET  B  31 

011250 

003110 

013009 

023018 

032805 

043010 

052711 

062904 


M1F  M1F 

061  987 
998  976 
029  976 
039  974 
976  999 
020  976 
010  987 
987  987 


You  request  the  ilatoon  sergeant  to  g? ve  you  the  powder  temperature.  He  tell 
you  78°.  After  receiving  the  information  compute  the  MET  message. 


I>-32 


37. 


Whit  is  the  corrected  values  for  air  temperature  and  air  density? 


A. 

119.5 

95.5 

B. 

-  .5 

-2.1 

C. 

+2.1 

+  .5 

© 

102.5 

99.7 

38.  What 

is  the  unit 

correction  for  air  density? 

A. 

-11.8 

B. 

11.7 

© 

-12.1 

D. 

11.9 

SITUATION 

CONTINUED: 

After  computing  the  MET  and  determining  the  corrections 

to  be  R12  -  6,  several  hours  later  you  receive  another  MET.  After  computing 
it  and  determining  the  correction  L31  t  30,  you  compare  and  apply  the 
corrections  to  update  your  firing  data. 

39.  What  is  the  RCF  to  apply? 

0)  +22 

B.  -18 

C.  +48 

D.  +30 

40.  What  is  Che  deflection  correction  to  apply? 


A.  R12 
©  L69 

C.  L26 

D.  L31 
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APPENDIX  E 


FDC  PROCEDURES  II  EXAMINATION 
INSTRUCTIONS  AND  ANSWER  KEY 


1.  These  are  in  addition  to  instructor's  orientation. 

2.  This  examination  consists  of  40  questions. 

3.  DO  NOT  WRITE  ON  OR  IN  THIS  TEST  BOOKLET. 

4.  The  following  equipment  is  required  for  this  examination. 
Answer  Sheet 

Pencil,  #2 

M16  Plotting  Board 

Computer's  Record,  DA  2399 

Data  Sheet,  DA  2188R 

FT  81-A1-3 

Smoke  Table 


EXAMINATION 

B-l 


FDC  II  EXAMINATION 


SITUATION  A:  Construct  a  Modif ied-Observed  Firing  Chart  using  the  following 
information: 


(1) 

Mortar  Grid 

0219  5725 

ALT  500 

(2) 

Mounting  AZ 

6100 

(3) 

Refered  Deflection 

3200 

(4) 

Grid  Intersection 

01/59 

(5) 

Forward  Plot  RPI 

Chart 

Deflection 

3217 

Chart 

Range 

3550 

Alt 

450 

(6) 

Gun  Attitude 

1330 

(Questions  1 

SITUATION  CONTINUED:  After  setting  up  your  chart,  the  section  leader  hands 
you  the  call-for-f ire  and  FDC  order  below  and  instructs  you  to  compute  the 
mission  using  traverse  left  in  the  FFE. 


CAU-tOft-FWI 
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I*  What  Is  the  number  of  rounds  per  gun  in  the  FFE? 

2.  What  is  the  correct  initial  fire  command? 

The  round  is  fired  and  the  FO  sends  these  corrections:  L50  ♦  50  FFE. 

3.  What  is  the  chart  deflection  and  range  for  the  FFE? 

4.  What  is  the  correct  subsequent  commands  for  the  FFE? 

The  FO  sends  EON,  7  bunkers  DEST.,  EST  25%  CAS. 

NOTE:  Nark  as  target  AB  0100 


E-2 


SITUATION  CONTINUED:  After  updating,  you  receive  a  call -for-f ire  and  after 
checking  the  map,  you  accept  the  mission:  (Questions  5-9) 


NOTE:  FDC  decides  to  search  up. 


call  *  ?ot  -  pint 


A33L 
A  IF  GWb 

OAO  600 

C.X.O. 
100X300 
ATT  6 1  SO 
OT  WA  0900 
ACT  Y&0 


5.  What  is  the  correct  FDC  order? 

6.  What  is  the  correct  initial  fire  command? 

The  FO  spots  the  round  and  sends  these  corrections:  L600  -  150 

7.  What  is  the  deflection  and  elevation  to  fire  the  second  round? 


The  FO  spots  the  round  and  sends  this  correction:  -50  FFE. 

SITUATION  CONTINUED:  The  adjusted  chart  range  to  center  oi  the  area  is  2825m. 


8.  What  are  the  number  of  turns  between  rounds? 

9.  What  are  the  correct  fire  commands  for  the  FFE? 


The  rounds  are  fired  and  the  FO  sends,  EOM,  EST  50X  CAS. 
NOTE:  Hark  as  target  AB  0110 


SITUATION  CONTINUED:  You  have  been  in  position  lor  awhile  and  everyone 
is  getting  ready  for  the  night.  You  receive  a  call-for-fire  and  after 
checking  the  map*  you  accept  the  mission.  Using  the  call-for-fire  and 
FDC  order  below,  compute  the  mission.  (Questions  10  -  12) 


Cal i-for-Fire  and  FDC  Order  on  next  page. 
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10.  What  is  the  correct  heading  data? 

The  first  round  is  fired  and  the  FO  sends  R200  -  200  D100. 

11.  What  is  the  correct  subsequent  command? 

The  FO  sends  UP  50. 

12.  What  are  the  corrections  that  are  applied  to  base  data  to  get  command  data? 
SITUATION  CONTINUED:  The  FO  spots  the  last  round  and  sends  -  (Questions  13-17) 


Using  this  Cal 1-for-Fire 

13.  What  is  the  correct  FDC  order? 

14.  What  is  the  correct  initial  fire  command? 

SITUATION  CONTINUED:  The  ILL  Round  is  fired  and  the  FO  tells  you  III.  HARK  - 
you  stop  your  watch  and  note  the  time  to  be  60  seconds. 


tAU-FOt-FMI 
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15.  What  is  the  time  difference  to  fire  the  HE  round? 

The  first  round  of  HE  is  fired  and  the  FO  sends:  HE  -  100 

16.  What  is  the  chart  deflection  and  range  for  the  HE  Round  to  be  fired? 

The  HE  is  fired  and  the  FO  sends  HE  R50  -  50  FFE. 

17.  What  is  the  correct  subsequent  command  for  the  FFE? 

The  rounds  are  fired  and  the  FO  sends  EOH  6  TRUCKS  BURNING. 

NOTE:  Mark  as  target  A5  0120 

SITUATION  B:  After  a  night  of  firing  ILL,  H&l's,  the  next  morning  the  platoon 
leader  decides  to  split  the  section.  He  sends  #1  gun  to  grid  0160  5760  and 
keeps  the  FDC  in  the  same  position. 

SITUATION  CONTINUED:  Shortly  after  the  #1  is  in  position,  the  section  received 
a  call-for-f ire  and  after  checking  the  map,  he  accepts  the  mission  and  hands 
you  the  call-for-f ire  and  FDC  order  and  instructs  you  to  compute  the  mission. 
(Questions  18  -  22) 

NOTE;  #1  gun  ALT  450 

Referred  Deflection  2800 


18.  What  is  the  mounting  azimuth  ior  11  gun? 

Using  this  Cal l-for-Fire  and  FDC  order,  compute  the  mission. 
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19.  What  is  the  correct  initial  fire  command? 

The  FO  spots  the  first  round  and  sends  these  corrections:  R50  -  200  FFE. 

20.  What  is  the  chart  deflection  for  #2  gun? 

21.  What  is  the  command  elevation  for  #1  gun? 

22.  What  is  the  correct  subsequent  fire  command  sent  to  the  section? 

The  FO  sends  EOM.  EST  25%  CAS. 

NOTE:  Hark  as  target  AB  0130 

SITUATION  C:  The  Company  Commander  decides  that  the  Hortar  Platoon  is  to 
move  to  its  final  location,  grid  0230  5790.  The  platoon  moves  to  that  position 
and  the  platoon  leader  instructs  you  to  construct  a  roodif ied-observed  firing 
chart.  Using  the  information  below,  construct  the  chart: 


(1) 

Mortar  Grid 

0230  5790 

400 

(2) 

Grid  Intersection 

01/59 

(3) 

Referred  deflection 

2800 

(4) 

Mounting  AZ 

6000 

(5) 

Forward  plot  RP1 

Chart  deflection 

2820 

Chart  range 

3000 

Alt 

450 

(6) 

Forward  plot  AB0130 

Chart  deflection 

2630 

Chart  range 

2925 

SITUATION  CONTINUED:  After  setting  up  the  board,  the  section  sergeant 
receives  - 


(Questions  24,  26,  28) 


(Questions  23,  23,  27) 
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After  checking  the  map,  the  section  sergeant  accepts  the  mission  and  hands 
you  the  Cal i-for-Fi re  and  FDC  order. 
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23. 

24. 
The 

25. 
A63 

26. 
27. 


What  is  the  Initial  fire  command  for  A62*s  mission? 
What  is  the  heading  data  for  A63*s  mission? 
first  round  is  fired  and  A62  sends  FFE. 

What  is  the  correct  chart  deflection  for  the  FFE? 
spots  the  first  round  and  sends  this  correction:  -IOO. 
What  is  the  correct  subsequent  command? 

What  is  the  correct  subsequent  command  for  A62's  FFE? 


A63  spots  the  second  round  and  sends  this  correction:  -50  FFE. 


28.  What  is  the  command  deflection  and  elevation  for  the  FFE  (A63)? 

A62  and  63  observe  the  FFE's  and  send  EOM,  TARGETS  DEST.,  EST  20%  CAS. 
NOTE:  Mark  as  targets  A62-AB0150,  A63-AB0160 


SITUATION  CONTINUED:  After  completing  the  last  missions  and  updating 
your  equipment,  the  Company  Commander  calls  the  platoon  leader  and  tells 
him  to  set  up  an  FPF  at  grid  023591.  The  platoon  leader  informs  the  FO 
of  the  Company  Commander's  request  and  the  FO  sends  a  call-for-f ire.  The 
platoon  leader  issues  the  FDC  order.  Using  the  Cal 1-for-Fire  and  FDC 
Order  below,  compute  the  mission.  (Questions  29  -  32) 


CAU  >P0t- PMC 

toe  Of  MS 
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€*it>0A351l 

ATT  0750 
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or  b*  uoo 

TSTAlTWO 

mah*  ta  hi  .nvih*aatla((.t>..(a 

MOOT  TO  AtJ ...................... 
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OASIS  POO  COHO . . 

SMfAP 

MfTNOO  •  t 

00  LATIOAL  SMIAP . . 

tmi  or  ifiNwe  Mil  •Myl9L»«« 

29.  What  is  the  correct  initial  fire  command  to  fire  the  first  round? 

The  FO  spots  the  first  round  and  sends  these  corrections:  #3,  L25  ♦  25. 
The  round  is  fired  and  the  FO  sends  #3  ADJ  REP  #2. 

30.  What  is  the  correct  deflection  and  elevation  for  if 2  gun  to  fire? 
NOTE:  The  FO  spots  #2  and  sends  this  correction:  R25. 

31.  What  is  the  elevation  to  fire  the  round? 


The  FO  spot 8  the  round  and  sends  this  correction:  »25.  The  round  is 
fired  and  the  FO  sends  #2  ADJ  REP  #1.  The  round  is  fired  and  the  FO  sends 
these  corrections:  R25  ♦  25. 

32.  What  is  the  correct  deflection  and  elevation  for  #\  to  fire? 
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The  last  round  is  fired  ind  the  FO  sends  EOM  FPF  ADJ. 


SITUATION  CONTINUED:  After  sending  the  FPF  data  to  the  guns,  the  section 
leader  receives  a  Call-for-Fire .  After  checking  the  map,  he  issues  the  FDC 
order.  You  receive  the  Call-for-Fire  and  FDC  order  and  are  instructed  to 
compute  the  mission.  (Questions  33  -  34) 
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33.  What  is  the  initial  fire  command? 

34.  What  is  the  total  number  of  rounds  for  this  mission? 

The  rounds  are  fired  and  FO  sends  EOM  GOOD  SCREEN. 

SITUATION  CONTINUED:  The  Bn  Commander  receives  word  that  B  Company  is  getting 
pressure  from  the  enemy  and  orders  the  Mortar  Platoon  to  fire  a  quick  smoke 
mission  so  that  B  Company  can  move  to  another  position.  He  wants  the  smoke 
for  10  minutes.  The  FO  sends:  (Questions  35  -  40) 
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The  Section  Leader  issues  the  FDC  order  and  instructs  you  to  compute  the 
mission. 
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NOTE:  After  checking  with  the  S-2  for  the  weather  conditions,  the  Platoon 
Leader  gives  you  this  information:  Relative  humidity  65% 

Temp  Grad.  Lapse 
Wind  Speed  9  knots 
Duration  10  min 


35.  What  is  the  initial  fire  command? 

The  FO  spots  the  first  round(s)  and  sends  these  corrections:  R200  +  100 

36.  What  is  the  correct  subsequent  command? 

The  FO  spots  the  second  round  and  sends  these  corrections:  L50  +  50 

37.  What  is  the  command  def.  and  elevation? 

The  round  is  fired  and  the  FO  sends  REP  WP. 

38.  What  is  the  correct  subsequent  command  to  fire  the  round? 

The  FO  spots  the  round  and  sends  FFE.  The  rounds  are  fired  and  the  FO  sends 
CONTINUOUS  FIRE  FROM  RIGHT. 

39.  How  many  seconds  apart  should  the  rounds  be  fired? 

AO.  What  is  the  total  number  of  rounds  for  the  mission?  (WP) 
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EXAMINATION 


FDC  PROCEDURES  II 

ANSWER  SHEET 
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FDC  PROCEDURES  II  EXAMINATION 


NAME 

SSN 

1. 

2. 


ANSWER  SHEET 


DATE 


r . . . . . . 

INITIAL  FIRE  COMMAND 

I  MORT  to  FOLLOW,",". . 

SHELL  A  FUIE  •  •••••••••••„• 

MORT  TO  FIRE  . . . 

METHOD  OF  FIRE . . . 


OEFLECTtON« 
CHARGE  ••••• 
•##•••••## #1 
TIME  SETTING 

ELEVATION,, 


DEFLECTION 


RANGE 


SURSEQUENT  COMMANDS 


MORT 

FIRE 

METHOO 

FIRE 

OEFL 

RC 

TIME 

SETTING 

EXAMINATION 


EXAMINATION 


SUBSEQUENT  COMMANDS 


MOAT  METHOD 
FIAE  EIAE 


^  TIME 
CHO  SETTING 


ELEVATION  CORRECTIO 


FUZE  SETTING  CORRECTION 


FDC  OBDCi 


INITIAL  FIRE  COMMAND 


MOAT  TO  FEE 


MOAT  TO  ADJ  ( 


MCTNOF  ADJ < 


BASIS  FOA  COAA 


SHEAF  COAA« 


SNELL  4  FUZE 


METMOOOF  FFE 


A6  LATEAAL SFAfiAO, 


TIME  OF  0FENIN6  FIAE 


MOAT  TO  follow* 


SHELL  4  FUZE 


MOAT  TO  FIAE 


METHOOOF  FIAE, 


DEFLECTION, 


CM A AGE, 


TIME  SETTING 


ELEVATION, 


EXAMINATION 


JCkJEir  ra  »  vtku  «~arira 


EXAMINATION 


24. 


VI 


NH  COM 


CMC  HO  COM 


CHART  OCFL 


ANGLE  T 


CHART  RG 


CHG 


MORT  I  MCTHOO 
FIRE  I  FIR! 


SUISEQUCNT  COMMANDS 

D  I  I  RG 


S'  TimC 
CHG  SITTING 


MORT  I  METHOD 
FIRE  I  FIRE 


SUISEQUCNT  COMMANDS 

r-TTT" 


TlMf 

CHG  SITTING 


EXAMINATION 

E-I6 


’  —  ‘  ■ ' 


*  jnjrjcmztn 


EXAMINATION 


DEFLECTION 


ELEVATION 


INITIAL  FIRE  COMMAND 


MORT  TO  FOLLOW. 


SHELL  A  FUZE 
MOOT  TO  FIRE  , 


METHOD  OF  FIRE, 


DEFLECTION, 


CHARGE, 


TIME  SETTING 


ELEVATION, 


DEFLECTION 


ELEVATION 


DEFLECTION 


ELEVATION 


INITIAL  FIRE  COMMAND 


MORT  TO  FOLLOW, 


SNELL  A  FUZE 
MORT  TO  FIRE  , 


METHOD  OF  FIRE, 


DEFLECTION. 


CHARGE, 


TIME  SETTING 


ELEVATION ' 


EXAMINATION 
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EXAMINATION 


|  SUBSEQUENT  COMMANDS  F 

MONT 

ElffC 

method 

eioe 

piu 

PC  / 
y/CHC 

TIME 
ill  UNO 

(LEV 

37.  DEFLECTION  _  ELEVATION 


38. 


SM 

■SC QUINT  COMMAND 

S 

MOOT 

flOE 

METHOD 

not 

OCH 

06  / 

TIME 

SETTING 

ELIV 

39. 

40. 


EXAMINATION 
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EXAMINATION 


FDC  PROCEDURES  II 

ANSWER  KEY 
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EXAMINATION 


FDC  PROCEDURES  II 

QUESTION  POINT  VALUE 


QUESTION 

VALUE 

QUESTION 

VALUE 

1 

1 

21 

1 

2 

4 

22 

5 

3 

2 

23 

4 

4 

4 

24 

4 

5 

3 

25 

1 

6 

4 

26 

3 

7 

2 

27 

3 

8 

1 

28 

2 

9 

5 

29 

4 

10 

2 

30 

2 

11 

3 

31 

1 

12 

2 

32 

2 

13 

3 

33 

3 

14 

4 

34 

1 

15 

1 

35 

4 

16 

2 

36 

2 

17 

3 

37 

2 

18 

1 

38 

2 

19 

4 

39 

1 

20 

1 

40 

1 
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EXAMINATION 


FDC  PROCEDURES  II 
ANSWER  SHEET 

NAME _ 

SSN  _ _  DATE_ 

i.  _ 5 _ 


EXAMINATION 


DEFLECTION^ 

2* 


FDC  ORDER 

mORTTOFFE  . 

MORT  TO  aO} . . 

metm  of  A0j.......vrsv . . 

OASIS  FOR  CORR . . 

SHCAF  CORR**** . •••••••• . 

SMELL*  FUZE  *ttSftAV*fift3*.*.. 

. 

method  of  ffe  .  .../&&«& . 

RC  LATERAL  SPREAD  . . . 

ZONE . •••••••••• . 

TIME  OF  OPENING  FIRE  ••Mil/} <***• 


INITIAL  FIRE  COMMAND 


mort  TO  follow..*  .3.?£. . 

SMELL  *  FUZE . •HSft*.* *..••* 

MORT  TO  FIRE . •  ••Ml. . 

METHOD  OF  FIRE . i*M*  •••••• *• 

. .  /.A  f.tox.  iti.w. f.. . . . 

DEF  LECTION.  .  ..4**T*W***********» 
CHARGE  . vTmmm* . 


TIMC  SETTING . ## . 

ELEVATION.,  . sm. 


2m 


ELEVATION 


03  i 


SUBSEQUENT  COMMANDS 


MORT 

FIRE 

METHOD 

FIRE 

defl 

RG 

/CMC 

time 

St  T  TING 

ELtv 

SEC 

vm 

IW 

fTZ 

E3H0 

mq 

0^17 

i 

EXAMINATION 
E-  22 


.  -- 


_Lf! 


EXAMINATION 


10. 


■V 1 

0 

CMC  RO  CORR 

CHART  Of  Ft 

3/7/ 

CHART  rc  _ 

2225^ 

oefl  corr 

ANCLE  T  _/ 

0 

CMC  £>  /  22510 

11. 


12. 


ELEVATION  CORRECTION  l  5  FUZE  SETTING  CORRECTION  +  > 7 


13. 


FDC  ORDER 


kRMMMRI 


*QRT  TO  FT  I 
MORT  TO  AOJ 

HtTHOF  . . J.fUl 

•asis  for  cor*  . . 

SHtLLAfUZC 

•  M  M  » WsVl  »V«  •  /•«••?!  •••••••••  • 

METHOD  OF 

RO  LATERAL  SPREAD . . 

ZONC  . . . . 

time  or  orcNtNo  riRt  •  •wfWr# 


»•••••• 


INITIAL  FIRE  COMMAND 

mORT  to  fol  i  on... .Ts/r.... 

SHUL  A  FUTE 

MORT  TO  riR!  .....  ??t.7tt||| 
•"Hooor  AIR i.lRkAttfi.. 

Of  F  LCCTION....MI 

m 

charge  ••••••••• 

time  setting 

ILCVATION.M.,/^ . . 

'••••• 

1  i£PJT 

EXAMINATION 
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EXAMINATION 


INITIAL  FIRE  COMMAND 


«ORI  TO  .{/«*•,. 

JMeiL*fo« . 

MORT  to  Fine .  2. 


EXAMINATION 


28.  DEFLECTION 


30fe7 


ELEVATION  OZ8Z 


29. 


INITIAL  FIRE  COMMAND 


moot  to  follow.. /t. . 

^MfCL  4  FUZE 

MORT  TO  FIRI  . . 

METHOD  OF  FIRE.,lM...&4&... 

.f.'f/f.  .  .  . 

OEFLECTlON  a  i  . 

CHARGE... . A . 


TIME  SETTING 
ELEVATION,. 


,/.u$. 


30.  DEFLECTION _  -  mb  ELEVATION  _ LLLL 

31-  _ _ Ull _ 

32.  DEFLECTION _  me. _  ELEVATION  /OZO 


33. 


INITIAL  FIRE  COMMAND 


MORT  TO 

SHELL  4  FUZE  ..  . .WA. . 

MORT  TO  FIRE  ••••••••••••••••••• 


METHOD  OF  FIRE  < 


DEFLECTION.,  ,...j3SJ«7. . 

CHARGE 


time  SITTING 


elevation  ,... 


am  ......... 


EXAMINATION 
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APPENDIX  F 


NOTES  TO  TRAINERS 

Purpose 

This  Instructional  package  is  designed  to  provide  the  11C  Fire  Direction 
Center  (FDC)  computer  standardized  and  comprehensive  training  in  the  methods 
and  techniques  .used  for  the  81mm  mortar*  It  is  concerned  primarily  with  the 
problems,  principles,  and  procedures  of  converting  calls  for  fire  into  proper 
fire  commands  that,  when  applied,  will  assist  in  Insuring  the  timely  delivery 
of  accurate  mortar  fires* 

Scope 

This  training  package  encompasses  all  aspects  of  FDC  computer  training 
applicable  to  the  81mm  mortar*  It  incorporates  approved  training  objectives 
and  standards  of  the  United  States  Army  Infantry  School  (USAIS)  which  are 
presented  in  its  resident  program  of  instruction  for  mortar  training*  The 
scope  Includes: 

a*  FDC  organisation  and  equipment 

b*  Operation  of  the  M16  Plotting  Board 

c*  Observed  firing  chart  (pivot-point  method) 

d*  Observed  firing  chart  (below  pivot-point  method) 

e*  Modified  observed  firing  chart 

f*  Surveyed  firing  chart 

g*  Basic  missions 

h*  Safety  diagrams 

i*  Use  of  deflection  conversion  tables 
j •  Meteorological  corrections 
k*  Special  missions 
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Conduct  of  Training 


The  instructional  format  of  this  training  program  has  been  developed  to 
accommodate  units  with  varying  degrees  of  proficiency  and/or  available  training 
time*  It  consists  of  44  hours  of  instruction  that  begins  with  the  introductory/ 
basic  tasks  and  procedures  and  then  progresses  systematically  through  all 
firing  charts,  missions,  and  procedures*  Based  on  unit  requirements,  training 
personnel  may  elect  to  use  all  or  only  a  portion  of  the  lessons  presented*  In 
addition,  Instruction  can  be  presented  continuously  in  its  entirety  or  divided 
into  instructional  segments  to  be  presented  at  different  time  periods*  If 
required,  instruction  can  be  conducted  on  a  task-by-task  basis  as  time  permits* 
While  different  tasks  may  be  taught  at  different  times,  it  is  recommended  that 
ail  material  pertaining  to  a  single  task  be  presented  in  one  continuous  block 
of  instruction,  rather  than  several  separate  blocks* 

Training  Materials 

a*  Required  for  instruction*  All  necessary  lesson  plans,  supporting 
Vu-graphs,  chart  data,  command  data,  calls  for  fire,  and  referred  deflections 
are  provided  in  the  training  package*  Units  must  provide  M16  plotting  boards, 
firing  tables,  computer  records,  and  data  sheets*  Solutions  for  each  mission 
in  the  lessons  are  provided  for  the  Instructor's  use* 

b*  Reinforcement  training*  Materials  recommended  for  reinforcement 
training,  but  not  Included  as  a  part  of  this  training  package,  are  outlined  in 
an  attached  list*  Reinforcement  training  materials  Include  team  drills,  self- 
paced  workbooks,  and  study  guides  that  may  be  requisitioned  from  the  USAIS 
Training  and  Audiovisual  Support  Center  (TASC)*  In  addition.  Training  Extension 
Course  (TEC)  lessons  for  all  81mm  mortar  FDC  tasks  and  procedures  are  available 
at  installation  individual  learning  centers* 
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Evaluation  of  Standards 


A  total  of  two  examinations  are  included  in  this  training  package  to 
assist  in  evaluating  student  performance*  These  examinations  are  scheduled 
to  coincide  with  increases  in  the  degree  of  difficulty  of  the  instruction* 

The  first  examination  is  to  be  administered  following  completion  of  FDC 
Procedures  1  and  the  second  examination  following  FDC  Procedures  II*  The 
examinations  are  situationally  oriented  and  require  the  student  to  demonstrate 
his  ability  to  perform  all  computer  tasks  for  all  missions* 
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Reinforcement  Training  Materials 


ntu 

Number 

Date 

81mm  Mortar 

FM  23-90 

FEB  72 

Mortar  Gunnery 

FM  23-91 

DEC  71 

Firing  Table 

FT  81-AI3 

MAR  73 

M16  Plotting  Board 

TM  9-1220-204-14 

JUN  71 

81mm  Mortar  Instructional  Pamphlet 

ST  23-90-4 

FY83 

Fire  Direction  Center  Math  Programmed  Text 

ST  23-91-290 

FT76 

M16  Plotting  Board  Programmed  Text 

E-186-6 

SEP  71 

81mm  Mortar  Fire  Direction  Center  Workbook 

E- 16 6-1 

FY76 

FDC  Reference  Notes  M16 

Plotting  Board  (Basic  Procedures) 

WMID-66 

WMID-67 

APR  79 
FEB  80 

Procedures  for  Computing  Special  Missions  - 
81mm  Mortar 

WMID-67 

FEB  80 

Observed  Chart  Team  Drill  1 

WMID-66 

FEB  80 

Observed  Chart  Solution  Sheet 

WMID-66 

FEB  80 

Modified  Observed  Chtrt  Team  Drill  2 

WMID-66 

FEB  80 

Modified  Observed  Chart  Solution  Sheet  2 

WMID-66 

FEB  80 

Obse rved/Modlf led/ Surveyed  Chart  -  Team  Drill  3 

WMID-66 

FEB  80 

Observed/Modified/Surveyed  Chart  -  Solution 

Sheet  2 

WMID-66 

FEB  80 

Special  Missions  -  Team  Drill  4 

WMID-67 

FEB  80 

Special  Missions  Solution  Sheet 

WMID-67 

FEB  80 

Special  Mission  -  Team  Drill  5 

WMID-67 

FEB  80 

Special  Mission  Solution 

WMID-67 

FEB  80 

FDC  Forms 

WMID 

DEC  78 

Smoke  6  Ammunition  Requirements  for  4*2  Mortars 

FDC  568 

APR  70 

81  MET  Study  Guide 

84926/8880 

- 

(DA  Forms  3675  6  2601-1)  (1  sheet  -  11"  x  14*') 
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Training  Extension  Course  (TEC)  Lessons 


Humber  Title 

010-071-6601-F  FDC-An  Introduction  (Revised) 

010-071-6602-F  FDC-Baslc  Plotting  Techniques ,  Pt  I  (Revised) 

0 10-071-660 3-F  FDC-Basic  Plotting  Techniques,  Pt  II  (Revised) 

010-071-6604-F  FDC-Baslc  Plotting  Techniques,  Pt  III 

010-071-6605-F  FDC-Basic  Plotting  Techniques,  Pt  IV  (Revised) 

010-071-6606-F  FDC -Formula ting  Fire  Commands  (Revised) 

010-0 71-660 7-F  FDC-Baslc  Plotting  Tech  Skill  Practice  (Revised) 

010-071-6608-F  FDC -Completing  the  Computer's  Record,  Pt  I 

010-071-6609-F  FDC-Completlng  the  Computer's  Record,  Pt  II  (Revised) 

010-071-6610-F  FDC-Completlng  the  Computer's  Record,  Pt  III 

010-0 71-6611-F  FDC-Completlng  the  Data  Sheet 

010-0 71-6612-F  FDC -Registration  Missions,  Pt  I 

010-071-6613-F  FDC-Ragistratlon  Missions,  Pt  II 

010-0 71-6614-F  FDC-Flnal  Protective  Fire  Missions 

010-0 71-6615-F  FDC -Target  of  Opportunity  Missions,  Pc  I 

010-071-6616-F  FDC-Target  of  Opportunity  Missions,  Pt  II 

010-071-6618-F  FDC-Coord  Illumination  Missions,  Pt  I 

010-071-6619-F  FDC-Coord  Illumination  Missions,  Pt  II 

010-071-6620-F  Surveyed  Firing  Charts  Corrections,  Pt  I 

010-0 7 1-66 2 1-F  Surveyed  Firing  Charts  Corrections,  Pt  II 

010-0 71-6622-F  Surveyed  Firing  Charts  Registration  Mission,  Pt  I 

010-071-6623-F  Surveyed  Firing  Charts  Registration  Mission,  Pt  II 

010-071-6624-P  Surveyed  Firing  Charts  Target  of  Gpportunlty  Missions 

010-0 71-662 5-F  Surveyed  Firing  Charts  Re-Registration  Mission 

FDC-Math  Programmed  Text 
F-S 


010-071-6656-A 


